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THE EAGLE BICYCLE. 

When one stops to consider what marvelous in- 
genuity has been expended in the past on the problem 
of transportation for the masses it is truly surprising to 
think it should have been only of recent years that 
practical methods for assisting persons to cover long 
distances with ease and speed have been devised. 

It is still more wonderful when one considers the 
simplicity of the piece of mechanism with which the re- 
sult is accomplished—the modern light weight bicycle. 

So many prominent men in all walks of life have 
now become devotees of the wheel that at the present 
time the question of individual transportation may 
truthfully be said to have: become one of the greatest 
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factors, not only in the development of trade, but in 
the increased growth of our cities and towns where 
good high ways abound. 

It is also claimed that no manufactured article is 
used by so many different classes of society as is the 
bicycle, and there certainly has been no exercise, 
sport or pastime which has proved more beneficial to 
the human race or given greater relaxation and 


pleasure than a spin upon the wheel. 

There is far more interest shown by purchasers and 
riders regarding the mechanical features and methods 
of construction used in bicycle manufacture than in 
any other article made or sold to-day. If aman could 
acquire as much knowledge by investigation and in- 
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quiry regarding his watch as his bicycle, there would 
be fewer worthless watches sold. 

In 1888, before the advent of the now universal type 
of safety bicycle. and when ordinary high bicycles 
were really too dangerous for use by conservative riders 
who desired to enjoy the delight of cycling, the Eagle 
high wheel appeared to be the coming wheel, as the 
liability of headers had been entirely eliminated by 
the small front or steering wheel, this result having 
been accomplished without the use of gears or clutches, 
which were then in a very crude state of advancement. 

With the appearance of the safety bicycle, and im- 
mediately upon its general acceptance by the riding 

(Continued on page 20.) 
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ALFRED ELY BEACH. 

When this issue of the SCIENTIFIC AMERICAN 
reaches our readers many of them will have already 
been apprised by the daily press of the death of Mr. 
Alfred Ely Beach, one of the members of the firm of 
Munn & Company, and for fifty years a leading figure 
in the world of science and invention. When a promi- 
nent member of a great business dies, his record in the 
business world is usually of ephemeral interest, in the 
sense that his works perish with him. But in the case 
of Mr. Beach it is different. In the works of -his life, 
in his inventions—many made at so early a date as to 
be some devades ahead of the proper time for their de- 
velopment—in his services in the world of science as 
one of the proprietors and virtually a co-founder of 
the scientific publications of his firm, in the work 
represented by the thousands of patents procured 
by his firm for the inventors of America during the 
last fifty years—in these, his life’s work is of per- 
ennial character, and his services to humanity will not 
soon be forgotten, while the SCIENTIFIC AMERICAN will 
endure as a monument of the life’s work of his firm. 
In speaking of his death to our readers we feel that 
the loss is theirs as well as ours, and that among the 
numerous clientage of inventoxs who have profited by 
the counsels of this firm, and of scientific students who 
have found in the SCIENTIFIC AMERICAN their weekly 
pabulum, will be found an army of devoted friends 
and true mourners. 

Alfred Ely Beach was born in 1826 in Springfield, 
Mass. His death occurred on January 1, 1896, from 
pneumonia. His father, Moses Y. Beach. was one of the 
prominent figures in the life of old New York. He was 
the founder and for many years the proprietor of the 
New York Sun. His son received his education at the 
celebrated Academy in Monson, Mass. 

The Reverend Alfred Ely, a distant relative, from 
whom Mr. Beach was named, was the Presbyterian 
clergyman of the town, and Mr. Beach was placed un- 
der his guardianship. After graduation from the aca- 
demy the father took his son into the Sun office, and 
under his father’s direction he received the thorough 
training in the publishing business which left him 
so well equipped for what was to be his life work. 
It was a rare treat to hear Mr. Beach toll of his early 
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TIFIC AMERICAN. The paper was then but a small 
affair. It had been started on August 28, 1845, by Ru- 
fus Porter, a strange, many sided genius, who found 
room in the columns of the new journal not only for 
science, but for poetry, and for moral and religious 
items. The issue of July 23, 1846, was the first to ap- 
pear with the title of the new firm of Munn & Com- 
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for mechanics, became at once interested in the in- 
ventors of this country and gave his best work and 
thought in securing for them their rights from the 
Patent Office. 

In 1846 the profession of patent solicitors was 
hardly known. Most of the work in this city had been 
done by Mr. Sickles, the father of General Daniel 
Sickles, and a lawyer by the name of Seth Staples. 

During the year 1846 less than 600 patents were is- 
sued. The inventors of the United States were just 
starting on their career which has brought about the 
issue of more than 20,000 letters patent annually for 
the past ten years. 

Between the years 1850 and 1860, it was Mr. Beach’s 
custom to go to Washington every two weeks, to per- 
sonally attend to the applications pending in the 
Patent Office, which had been filed by Munn & Com- 
pany as a firm, and no solicitor was better known at 
the Patent Office than he. 

Later, as the business of soliciting patents assumed 
larger proportions, it became necessary to est iblish a 
branch office at Washington, which is still kept up 
with a corps of some twenty employes. The ScrEN- 
TIFIC AMERICAN meanwhile grew in size and interest, 
and with the patent department as an adjunct, the 
incesssant labor of the two partners was often pro- 
longed far into the night, and the SCIENTIFIC AMERI- 
CAN became a unique figure in the world of journal 
ism. It formed a complete review of the world’s 
progress in science, its bound volumes forming semi- 
annual records of permanent value. It seemed de- 
sirable that much of the interesting matter which 
had appeared in the paper during the year should be 
put into book form, and in 1872 the ‘‘ Science Record,” 
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an illustrated octavo volume of 590 pages, compiled 
mostly by Mr. Beach, was first published. The ‘‘Sci- 
ence Record,” in addition to numerous articles and 
notes on science and invention, contained biographi- 
cal sketches, with portraits, of noted men of science. 
Thus in the volume of 1873, now before us, we find a 
beautiful steel engraving of Professor Joseph Henry, 
woodcuts of Tyndall, Peirce, Dana, Morse, Kirchhoff, 
and Bunsen, men prominent in the world of s«ience, 
and of Judge Nelson, of the Supreme Court, to- 
gether with accompanying biographies, 

In 1876 the publication of the ‘Science Record” 
was discontinued. The ScIENTIFIC AMERICAN SUP- 
PLEMENT, which was started in the same year, was 
designed in part to take the place of the ‘‘ Record,” 
and also to illustrate the great Centennial Exhibition 
in Philadelphia. When the year was completed the 
demand forthe new publication was so great that it 
has been continued up to the present time, and is 
considered by thoughtful men, who as a class are 
mostly its patrons, to be the most valuable scientific 
“current opinion” or ‘‘review of reviews” that has 
ever been published. Mr. Beach took a special inter- 
est in this publication, and by his energy and taste for 
sound reading, his selection of matter for the paper 
has made it popular and gained for it avery large cir- 
culation. 

It is not going too far to say that the editing of the 
SUPPLEMENT by Mr. Beach was a labor of love. Mr. 
Beach was a good Spanish scholar, and the monthly 
edition of the ScIENTIFIC AMERICAN, published in 
part in that language, was established at his instance. 
When its circulation had reached the point where 
the income from it equaled the expenditure he mani- 
fested great delight. He wanted our South American 
republics to know what was going on in mechanics, 
the arts, and the sciences at the North. His fond- 
ness for new inventions always rendered him courteous 
to inventors, and however busy he might be, he never 
was reluctant to lay aside his work to greet an invent- 
or and listen to his description of his invention, ex- 
hibiting that degree of interest which was marvelous. 
He enjoyed every new invention, and never tired look- 
ing after an inventor’s best interest. 

His regularity of attendance at the office was re- 
markable. He never took a vacation. Year after 
year would go by without his ever being absent from 
his desk. His extensive reading of contemporaneous 
matter, as well as of booksof general literature, gave 
him, in spite of his apparent confinement, a large hori- 
zon appreciable by anyone to whom he opened his 
mind. There was a piquancy of thought ane oriyinal- 
ity of mind about him that flavored all his utterances. 

Mr. Beach was in many ways a most remarkable 
man, but perhaps the most conspicuous feature of his 
evenly balanced character was the never tiring indus- 
try with which he applied himself to the multifarious 
interests with which he was connected, and to the in- 
vestigation of hundreds of new and interesting sub- 
jects constantly coming into the field of his researches. 
Although he well knew his limitations, he was never 
satisfied with mere superficial or cursory knowledge of 
a subject, but brought to each new question the 
closest analysis and most careful scrutiny of the facts, 
with a directness in all cases indicating that there was 
never any “lost motion,” and with an amplitude of 
previous information suggesting Bacon’s well known 
saying. that he had ‘‘taken all knowledge for his pro- 
vince.” He was never impatient, never in a hurry, 
and always had time for everything, for his life was 
carefully regulated, down to the nicest details, with 
the idea of saving and making the best possible use 
of all his time. His faculty of conciseness and direct- 
ness of expression, and his quick perception of the 
salient points of an invention submitted for his judg- 
ment, were marked characteristics of his business 
life. 

The ever active mind was not satisfied to be busy 
only with the recording of other men’s work. He 
was himself aninventor who has made a broad mark 
in the world of science and art. He invented, about 
1853, the first typewriter, which was intended for the 
use of the blind, and which was awarded a gold 
medal at the Crystal Palace Exposition. His ma- 
chine, a most elegant and expensive piece of mechan- 
ism, is still in existence, and has been fully illustrated 
and described in this paper. His inventions touch 
upon cable traction of carsand other railway inven- 
tions dating back some thirty years. Pneumatic 
tubes for delivery of mail matter; also the famous 
Beach hydraulic shield for tunneling in earth ana 
under river beds, were inventions dating back over 
twenty years. The first successful use of the shield 
was in the construction of the experimental tunnei 
under Broadway, between Warren and Murray Streets, 
in 1869, while one of the latest noteworthy examples 
of its use was the construction, in 1890, of a large rail- 
way tunnel between the United States and Canada 
under the St. Clair River at Port Huron, Mich. Myr. 
Beach was twenty years in advance of his time, and 
his inventions have acquired their fruition two or 
more decades after he originated them. 

Mr. Beach’s private life was characteristic of his 
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strong and individual personality. For society, as 
such, he had no taste, but all his time, away from the 
office, was passed at home, among his family, where, 
as husband and father, and always as closest friend, 
his gentleness, his sympathy, his ever thoughtful at- 
tention to the comfort and happiness of those de- 
pendent upon hin, afforded evidence that here only 
did he seek the happiness of life, except such as was 
afforded by the satisfaction with which he successfully 
pursued his intellectual labors. 

His personal habits were of the simplest and most 
regular description. He believed that good health 
depended upon regular habits, simple life, early hours, 
and regular and systematic exercise; and, although 
Mr. Beach was an unusually hard worker, he scarcely 
ever during his life had an illness until his last. He 
had a greatlove of music, and the opera was his only 
dissipation. 

Mr. Beach was an ardent admirer of the Rev. 
Henry Ward Beecher, and he desired to become a 
parishioner, but the distance between his house in 
New York and Plymouth Church, Brooklyn, was so 
great that this became impracticable. With the 
consent of Mr. Beecher, a pri- 
vate telephone wire was in- 
troduced into the church, 
with a transmitter attached 
to the pulpit, the result being 
that Mr. Beach could attend 
divine service without leav- 
ing his own home. 

He greatly enjoyed asking 
his friends to his house dur- 
ing the early days of the tele- 
phone, to listen to the elo- 
quent preacher. When the 
hymns were announced hymn 
books would be handed 
about, and the little parlor 
congregation could join in 
the songs of praise with the 
audience several miles away. 

Mr. Beach’s family consists 
of a widow, one son, and a 
daughter, who mourn his loss, 
Since Mr. Beach has been 
taken away it is a comfort 
to him who has been associ- 
ated with Mr. Beach during 
his long life of labor to feel 
that the ever active mind 
which never spared the ap- 
parently frail body may now 
be forever at rest. 

—_—— seo oe 
THE HOUSING OF THE WORK- 

ING PEOPLE—ITS ECONOMIC 

AND ETHICAL ASPECTS. 

The eighth special report 
of the Commissioner of La- 
bor, by Mr. Carroll D. Wright, 
which is devoted to the ques- 
tion of the housing of the 
working people, is  distin- 
guished by that breadth and 
detail which have made the 
United States government re- 
ports famous the world 
over. 

The term working people 
is a very broad one, and in- 
cludes in any country a great 
multitude which is capable 
of subdivision into classes . 
that differ widely, according 
to their character and habits 
of life. 

Mr. Wright makes a three- 
fold division: First, the arti- 
san class, which is composed of men who are well 
paid, and are steady, saving, and ambitious. They 
live in good homes, and, as a rule, make reliable ten- 
avo. Landlords provide comfortable houses for this 
class and are glad to have them as tenants, 

The next class includes, first, the ‘‘unfortunate, 
who, through sickness or other misfortune, have grown 
deeply in debt,” and become discouraged; and secondly, 
the ‘lazy and careless, and those who are not particu- 
larly intelligent or ambitious, or are possessed of bad 
habits.” These make poortenants, and landlords give 
them little encouragement. Generally speaking, it is 
the first half of this class that has been the object of 
model dwelling enterprises of a philanthropic charac- 
ter. Socially considered, they are on the ‘‘down 
grade,” and if left to themselves, they are in danger of 
gravitating to the third class, which ‘includes the in- 
corrigible, the drunkard, the criminal, the immoral, 
the lazy, and the shiftless.” 

The people in this lowest class are destructive as 
tenants and they pay rent only under compulsion. 
They have scarcely any domestic habits or instincts. 
Herding together in city slums, they live in a pro- 
miscuous disregard of sexual privacy that is utterly 
prohibitive of moral or social cleanliness. 
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A great philanthropist, Lord Shaftesbury, who for 
sixty years devoted himself to the improvement of the 
homes of the poor, says: ‘*I believe that nothing has 
led to more misery of every sort, moral and physical, 
than burying those people in holes, where nobody saw 
them, and they saw nobody except those who lived 
immediately around them.” There is but one remedy 
for the evils of the slum—to sweep it away. The vice 
and disease which breed quickly amid the darkness of 
slum and cellar life will disappear altogether, or in large 
part, if these unfortunate people be obliged to live in 
decent homes, amid sanitary surroundings, and with 
due regard to the sexual separation which is necessary 
to the decency of domestic life. 

The case made out by this report may be summed 
up as follows: 

1. The workman is paying too much rent. The sum 
expended in this way should never amount to more 
than 20 per cent of his weekly wage. In some Euro- 
pean countries it rises as high as 3), 40, and even 50 
per cent. 

2. The accommodation which he receives is often 
cramped, unhealthy, and badly situated. 
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8. This high rent and overcrowded accommodation 
is not necessarily the fault of the landlords. It grows 
out of the fact that the working man, especially if his 
work be of an intermittent character, must of neces- 
sity live near his sphere of labor. This has naturally 
led to a rise in the price of building land in the neigh- 
borhood of factories; and statistics sho w that the price 
of land, and the cost of building, have risen faster 
than the rate of wages among the working classes has 
increased. The householder will inevitably try to ease 
the burden of rent that lies upon him by the sublet- 
ting of rooms, and hence arises the excessive over- 
crowding which obtains in all large manufacturing 
centers. 

4. The most promising solution of the difficulty lies 
in the direction of increased rapid transit facilities. 
This wouid bring the speediest relief to the congested 
districts. No people enjoy the freshness and free- 
dom of the country so keenly as the working classes; 
and as soon as itis in their power to enjoy the com- 
forts of country cottage life and at the same be with- 
in reach of their daily work. there will be a large 
exodus to the suburbs. This would result in a lower- 
ing of rents, and an increased accommodation for 
those that remained in the city dwellings. 
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With a view to encouraging this migration to the 
country, the London County Council has recommended 
what is known as a model zone system, by which a 
tariff, equivalent to a mean rateof one-fifth ofa penny 
a mile up to twenty miles, is charged on special work- 
men’s trains to and from the suburbs, 

Belgium offers such cheap rates that the working 
people are able to live in the farthest outskirts of Brus- 
sels, and yet go to work in the city at an expense for 
railway fare of only four to five cents a day. 


Per cent. Per cent of 


net profit. 
Improved Dwellings Association, New York City... 5 6 
Boston Co-operative Building Company, Boston, 
ABO, ae eect ey Mavagaun cence en eneee eee nes 6 9°96 
Improved Industrial Dwellings Company, London, 
Bin Qlan ice se disvcavesc cane etree teen eee 5 8 


Rosemount Dwellings for Working People, Edin- 
burgh, Scotland.............. ee 
Rouen Cheap Dwellings Company, Rouen, France.. 3 <8 
Berlin Building Association, Berlin 
Amsterdam Association for Building Laborers’ 
DWelhngy s sicencay swecsustaseens hel ek Saaweeey 5 


That model housing can be made to pay, is proved 
by the above table published in the report, which 
shows dividends paid, and per 
cent of net profit earned, by 
various companies for the 
last year for which such re- 
turns were available. 

The solution of the pro- 
blem of housing the working 
classes is to be found in the 
co-operation of model hous- 
ing companies that will be 
satisfied with a moderate rate 
of interest, with a combina- 
tion of the various transpor- 
tation companies that will 
make cheap rates for the la- 
boring classes. 

The remark of Georges 
Picot that, ‘‘The improve- 
ment of dwellings is the best 
guarantee of civilization,” is 
borne out by the observation 
of the philanthropist Shaftes- 
bury, who testified, as the 
result of his many years of 
labor, that he was ‘‘certain 
that many people who are in 
a filthy and deplorable condi- 
tion have been made so by 
their own surroundings.” 

Any influence that tends to 
destroy the individuality of 
the man or the family is to 
S be deplored. The herding 
and swarming of city life does 
this. Any influence that tends 
toemphasize theindividuality 
of the man or the family is 
fraught with lasting benefit. 
The separate cottage dwell- 
ing, with its breathing space 
of surrounding fruit and 
flower garden, sheltering but 
one family, and owned by 
one man, is capable of bring- 
ing more physical, moral, and 
social blessedness into the life 
of the working people than 
all the other philanthropies 
of Christendom combined. 
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Large Racing 
Yacht, 
According to Engineering 
an order has recently been 
placed with Messrs D. & W. 
Henderson, of Partick, Scot- 
land, for ‘tan exceptionally large racing yacht,” 
which is to carry the enormous sai) spread of 20,000 
square feet. 

She isto be built from the designs of Mr. Geo. L. 
Watson, the designer of Thistle and the three Val- 
kyries; but the owner’s name has not yet been made 
public. 

The sail area of Defender and Valkyrie III was re- 
spectively 12,640 and 13,026 square feet; and a well- 
known yachting expert has spoken of them as ‘ over- 
canvased brutes.” It was confidently asserted last 
year that the limit of possibilities in size had been 
reached, and that future yachts would show areturn 
to more convenient and reasonable dimensions. Yet, 
according to this report, the new boat will exceed this 
year’s racers in spread of canvas by about 60 per cent. 
Last season’s boats drew about 20 feet of water; and if 
the projected vacht be deep in proportion to her 
power, she will be as awkward to bring in and out of 
harbor as a man-of-war. 

———_—————-_ + 0 <> —___———_ 

A CABLE 2,184 meters long is to be laid in the Ama- 
zon River between Paraand Manaos, an ordinary tele- 
graph being impracticable, on account of the impene- 
trable forest. 
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THE EAGLE BICYCLE. 
(Continued from first page.) 
public, the Eagle Bicycle Manufacturing Company 
produced a strikingly handsome machine of this type. 
Its makers have since been guided by the same pro- 
gressive views, tenpered with proper conservatism as 
in the early days. 

The Eagle bicycle of to-day is a typical American 
wheel, and our illustrations will serve to show our read- 
ers some of its distinguishing features of construction. 

During the year 1895 a number of new factories have 
been built especially designed for the manufacturing 
of bicycles. The last, and perhaps the largest, of 
the new plants erected is that of the Eagle Bicycle 
Manufacturing Company, of Torrington, Conn., a cut 
of whose new factory we herewith show. Itis situated 
in a valley devoted almost entirely to the manufacture 
of metgls into various articles and devices, the infinite 
variety of which is probably unequaled in any other 
one section of equal area in the country. Torrington 
is located between the cities of Bridgeport and Win- 
sted, the two terminal points of the Naugatuck Rail- 
road, covering a distance of hardly fifty miles, and 
there are fully 100.000 people engaged in the various 
manufacturing plants of this remarkable valley. 

The new factory is situated directly on the line of 
the railroad and will have its own switch therefrom 
for shipment of wheels and reception of coal and 
stock. The large shops are built on the most ap- 
proved plan, the roof with numerous vertical win- 
dows, giving a perfect light for machine rooms. 
The best possible construction of countershafting 
is employed, one man being able to keep a line of 
it in motion by pulling at the belt, so perfect is its 
alignment. The new enanieling ovens are worthy 
of special mention from their size and complete- 
ness. The factory has its own gas and electric 
plant, so that all operations are underits own 
eontrol. From the main office, the entire area of 
the main shop is visible. The offices with draught- 
ing and rooms devoted to correspondence only, 
occupy two full floors of the office building. 

In the Eagle bicycle cold swaging is exten- 
sively applied. The spokes are also cold swaged 
from the best imported wire, and have thickened 
ends, giving perfect immunity from breakage, a 
trouble of frequent occurrence in the past and 
giving unlimited annoyance to the rider. The 
ends of the tubes are re- 
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SECTIONS OF ALUMINUM RIMS. 


ALUMINUM RIMS. 


inforced vy acold swaging 
process, introduced by the | 
Eagle Company some | 
three years ago, patents 
on which are now pend- 
ing. Into the ends of 
each main frame tube a 
section of smaller tubing 
some three inches long is 
tightly inserted. This 
alone, in conjunction with 
the brazing, would be a 
good reinforcement. But 
in addition the end is in- 
serted into the cold swag- | 
er and is by the rain of |— 
blows rapidly and evenly | 
reduced one quarter or 
one eighth of an inch in 
diameter. This bringsthe 
outer tube and its rein- 
forcement into perfect con- 
tact, by cold swaging, re- 
ducing both in size and 
consolidating the steel, so 
that they practically represent one 
piece of metal. When brazed in 
place the whole is virtually one. All 
ends of the main frame tubes are 
thus treated, and the value of such 
reinforcement cannot well be over- 
estimated. The tapering of the 
ends also gives a most graceful 
effect to the frame. 

The fork sides are made from 
round, seamless tubing, tapered 
also in the cold swager. A man- 
drel is next used in further forging 
them into the proper flattened con- 
tour. They are then curved in a 
powerful press, so that they receive 
an identical outliae in all cases. 

The assembling of the frame is an 
interesting process. The pieces be- 
ing assembled in a heavy metal 
frame, called the “jig,” are drilled 
and pinned together and are brazed, 
being subjected to operations of 
alignment between the brazing 
operations, Then, when all is put 
together the wheels must stand in 
precisely the same vertical plane, 
and their axles must not only be 
parallel to each other, but must be 
vertical to the plane of the wheel. 


The variation of a sixteenth or even a thirty-second of 
an inch in cutting off the tubing used in the construc- 
tion of a bicycle frame, or an equal amount of varia- 
tion in pinning the frame together on the ‘‘jig,” will 
cause the wheels, when fitted, to be entirely out of line 
with each other. In riding, they would not track, 
and the bicycle would run harder in consequence. 

A common method of obviating this difficulty is to 
bend or twist the frame so that the wheels may be 
made to track. The detrimental results from such a 
remedy are obvious. It is not so with the frames used 
in Eagle bicycles. After each primary operation and 
before the frames are ready for re-enameling, they are 
lined up, not only by the inspector of the frame de- 
partinent, but later by the inspector of the assembling 
room. When a frame is found to be out of line, the 
work on it is immediately stopped, and such portions 
as are wrong are taken apart, unbrazed, the pins are 
driven out, and the frame is again set up—this time 
correctly. 

Three characteristic features of the Eagle wheel 
are the aluminum rims, the detachable sprock- 
ets, and the three tube loop frame of the ladies’ 
wheel. The aluminum rims are rolled from heavy 
sheet aluminum in the works of the company. New 
sections have been adopted. The one is for ceinent- 
ed or for Dunlop tires, and, by its beading, this rim 
is made very stiff. The other is adapted for clincher 
tires, especially the G. & J. tire, and is the ideal 
rim for this kind. Steel rims rust and injure the 
tire. Copper plating is sometimes resorted to for 
protection from this trouble. Wooden rims have 
given much trouble by splitting under the strain 
of clincher tires. The aluminum rim represents 
the combination of its own incorrodibility with 
the strength of steel and lightness of wood. It 
is really somewhat lighter than wood, and, like 
all metal rims, bends in accidents where a wood 
rim would break and be destroyed. It is calcu- 
lated tiiat $40,000 per annum represents the ad- 
ditional expense on an output of 20,000 wheels 
with aluminum rims. 

The detachable front sprocket has its rim car- 
ried by five arms of a spider brazed to the crank 
axle. Five screws hold the rim in place, but the 
ends of the arms are received in depressions in the 
arms of the sprocket rim, so that the driving 
strain comes on the shoulders of solid metal and 

not on the screws. The 
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rear sprocket screws bodi- 
ly on the hub with a right 
handed thread, and is se- 
cured by a jam nut with 
left handed thread. Thus 
anyone can change the 
rear sprocket. 

The loop frame we illus- 
trate in a special cut. The 
original loop frame or la- 
dies’ wheel of the early 
days had but one tube. 
If this broke, a fall was 
the inevitableresult. Then 
a second tube was added, 
placed almost universally 
directly above the lower 
| one. In the Eagle loop 
= frame the straight lower 
_ tube is supplemented by 
| two curved tubes, placed 
' above it and toright and 

left, so as to spread some 
three inches laterally. This 


FACTORY OF EAGLE BICYCLE MANUFACTURING COMPANY. Operates to greatly in- 


crease the stiffness of the wheel and 
makes it even stronger against lat- 
eral strain than is the regular dia- 
mond frame. The Eagle ladies’ 
wheel is unique, and is equipped 
thronghout with aluminum dress 
and mud guards. 

A bicycle which was run over 
forms one of the Eagle’s trophies. 
Whilea complete wreck, not a tube, 
spoke or rim was broken, testifying 
to the perfection of the machine 
that can be bent but will not break. 

It is needless to say that the hubs 
and bearings are turned out of ihe 
solid bar. One tendency of the fac- 
tory which is always immediately 
noticeable to a visitor is the con- 
stant use of hand finish, not trust- 
ing too implicitly to automatic ma- 
ehinery. 

——$<$<$3+4 -—___ 

Ow1nG@ to the talk of assessing 
bicycles in the State of Maine, 
the State Assessors called for an 
estimate of bicycles ridden in the 
various counties. The reports of 
the local assessors show a total of 
9,663 bicycles in use at a valuation 
of $500,000. 
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A VARIABLE SPEED POWER CLUTCH. 

The clutch shown in the illustration is very similar 
to one described by its inventor in a paper contributed 
to Section G of the British Association for the Ad- 
vancement of Science in 1893, and noticed at the time 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 932. It 
forms the subject of a patent recently issued to W. 
Worby Beaumont, 100 Palace Road, Tulse Hill, 8. W., 
London, England. The improvement is designed to 
facilitate the starting of driven shafting or adjacent 
parts of machinery by overcoming the inertia of rest 
at a slow speed by positive mechanism, the full speed 
of the driver being afterward obtained, there being 
two positive gear speeds with optional inter- 
mediate speeds. There are two successively 
actuated clutches, one containing an epicy- 
cloidal gear by which it transmits power 
through the medium of part of the second 
clutch, the frictioo grip surface of which is in 
part provided with an extension into it of 
part of or an attachment to the eccentric or 
shaft in the first clutch. Fig. 1 is a sectional 
side elevation, and Fig. 2 an end elevation, 
part in section and the cover of the container 
removed, of the clutch as arranged for line 
shafting, Fig. 3 showing a modified form of 
friction clutch. A fixed eceentric on the -driv- 
ing shaft carries an externally geared ring on 
which are lugs sliding in slots in a disk, and 
when the latter does not rotate but slides on 
lugs on another ring, the first ring, under the 
action ef the eccentric, receives a gyratory mo- 
tion corresponding to twice the eccentricity 
of the eccentric. To prevent the rotation of 
the second ring, a band clutch is closed upon it, 
when another ring connected with a disk or cover 
keyed to the driven shaft is caused to rotate, com- 
municating motion to the latter at aspeed of perhaps 
one-fourth that of the driving shaft. The band clutch 
ring is then released and a second clutch formed by 
other parts is brought into action, increasing the 
speed of the driven shaft. By means of a lever the 
epicycloidal gear part of the. combination may be 
brought into action to start the driven shaft at the 
speed proper to the ratio of the epicycloidal gear, and 
a friction full speed clutch may also be put into gear. 
The invention provides for several modifications of the 
parts and varying arrangement of the clutches, one of 
the modifications contemplating the operating of the 
friction surfaces of one of the clutches by an electro- 
magnet. 

ne a te 
RESTORATION OF THE OLYMPIAN STADIUM. 
Greece, after exhuming marvels of art from her 
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E OLYMPIAN GAMES IN GREECE 


soil, isnow preparing for a grand revival of the cele- 
brated Olympian games. Thanks to the munificence 
of a rich citizen of Greece, M. G. Avéroff, the work 
of restoration of the Olympian Stadium or circus at 
Athens is now being carried on. Our engraving 
shows the actual state of progress of the restoration. 
The arena is situated between two hills. It is 656 feet 
long and 160 feet wide. The entrance is at the north- 
ernend. The southern end from which the photograph 
was taken ends in a hemicycle. Twenty-five ranges 
of seats rise on three sides of the arena. The seats, 


steps, parapet, etc., are built of stonefrom the Piraeus 
and of Pentelic marble. 


The steps are ten feet wide. 
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BEAURON?PS” VARTEBSEE SPEED POWER CLUTCH. 


Under the hill at the east, has been dug a vaulted pas- 
sage which gives the athletes direct access to the arena. 
Great care has been taken to reproduce the ancient 
stadium, the ruins of which have been diligently stu- 
died. Fifty thousand spectators can find a place 
around the arena. From the top of the hemicycle 
the view is grand, embracing the amphitheater, the 
palace of the king and the palace of industry. For 
our engraving we are indebted to L’Illustration. 
Eo 
The Alps of Japan. 

Atarecent meeting of the Royal Geographical So- 
ciety a paper on ‘‘ Exploration in the Japanese Alps, 
1891-1894,” was read by the Rev. Walter Weston, M.A. 
The range might be briefly described as a backbone or 
axis of granitic rocks, through or over which vast 
quantities of igneous and volcanic rocks had been 
poured from time to time. The most beautiful moun- 
tains in form were Hodakayama, whose granite towers 
gave it the name of the "mountain of the standing 
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ears of corn,” and its northern neighbor Yarigatake, 
“the Spear Peak,” the Matterhorn of Japan, which 
consisted of an intensely hard, weather-resisting por- 
phyry breccia. The inaccessible character of the range 
cut off nearly all intercourse between the people on 
either side. Near the hot springs of Tateyama strik- 
ing evidences were seen of the terrific power of seismic 
phenomena. All around the spot was a wilderness of 
large bowlders, sand, and stones. Although thunder- 
storms were usually neither frequent nor violeut in 
most parts of Japan, they were by no means uncom- 
mon in the central parts of this range. Some of the 
sulphur springs were very remarkable, especially those 
on Tateyama toward the north of the range. 
They were cailed O jigoku (‘‘ great hell”). Jets 
of steam and sulphureted hydrogen burst forth 
sometimes with a deafening roar, and with force 
enough to project lumps of sulphur deposit to a 
distance of 15 or 20 feet. In the mountains, 
wherever hot mineral springs were found, the 
peasantry resorted to them, some for the sake 
of the healing virtues of the waters and others 
to kill time pleasantly. The yuba, i.e, “hot 
water houses,” as these bathing establishments 
were called, usually nestled at the bottom of 
some deep ravine, or occasionally were found 
perched high up on the slope of one or other of 
the great voleanoes. The temperature of the 
water varied from 100° to 130° Fah. 

This taste for bathing was indulged to an in- 
credible extent. In one place he knew of, where 
the water was just about blood heat, a man 
would stay in practically for a month on end, 
taking care, however, to place a heavy stone 
on his Knees to keep him from floating or turning over 
in his sleep. The caretaker of this particular estab- 
lishment, a cheery old man of some 70 summers, him- 
self stayed in the bath the whole winter through. 

Chief among the animals found in this alpine region 
was the kuma, or black bear. It sometimes attained 
a length of over six feet, and its flesh was smoked and 
eaten. In the north end of the range the badger was 
very common and was much valued, both for its flesh 
and its fur. In the forests high up the mountain sides 
boars were found. Deer were also hunted in the win- 
ter. Of birds, the beautiful golden eagle led the way. 
Besides the kite, which was common, was a curious 
black and white speckled crow (regarded in Japan as 
the bird of love), and extremely tame ptarmigan 
abounded near the upper snowfields. The most re- 
markable animal of all, however, was now fast dying 
out, This was the giant salamander (Cryptobronchus 
japonicus), found chiefly in the southwest spurs of 
the range. 
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Animals’ Change of Color in Cold Countries, 

As winter approaches and the green of summer is 
replaced by snow and ice, a peculiar chauge occurs 
among certain animals. At the first hint of cold they 
begin to assume a different color; tints of gray and 
lighter hues appear in the somber black or dark coat 
of summer, and soon the animal is mottled with dark 
and white patches, finally becoming a pure white that 
is at once a protection, rendering it almost invisible on 
the snow. Before the change was understood it was 
supposed that the animals were distinct forms; one 
white and the other dark. But it is now well known 
that a number of animals change their color with 
the regularity of the seasons, says the Philadelphia 
Times. 

One of the most interesting examples is the hare, 
several of which are known to assume a winter pelage, 
the most familiar being the varying hare and the Arctic 
hare. The latter, in summer, when it would in a win- 
ter coat present a marked and striking contrast to its 
surroundings, is on its upper side black and a light 
brownish yellow, mixed ; the upper portions of the tail 
and the tips of the ears black. This color is retained 
all through the summer, but at the approach of the 
cold season the pelage begins to fade and gradually 
becomes white, with the exception of the tips of the 
ears, which remain black. 

This wonderful changeable hare is found in the 
Alps, Ireland, and Scotland, and in the Arctic regions 
of Asia. In many of the Arctic explorations it has been 
of the greatest service to the men from its habit of 
frequenting camps. The voyngers of the Vega often 
relied upon the Jittleanimals in time of needand when 
food was scarce. 

In America, in the far north, we have the same hare, 
but a larger and finer animal, known as the polar or 
glacier hare. The American form ranges from the 
north to the middle portions of the country, and in 
regions away from the extreme north changes only 
slightly or imperfectly. As the cold comes on, its dark 
coat fades to a lighter hue, becoming pronounced in 
summer again. 

The protection afforded these animals in the far 
north is almost perfect, as it is almost impossible to 
distinguish them from thesnow. When they run they 
seem to be swallowed up in the field of white. 

The principal four-footed enemy of the white hare 
is the Arctic fox, that is endowed with a similar pro- 
tection. It is one of the smallest foxes known, and 
certainly one of the most beautiful. Insummer, when 
the ground is bare or covered with verdure, the little 
animal has a silky fur, bluish or brownish gray. This 
lasts until the snow comes, when the coat gradually 
changes. The hair becomes longer and thicker, es- 
pecially on the tail and feet, which are densely furred, 
and by midwinter, or before, it is pure white, without 
a suspicion of its summer hue. 

If the winter and summer pelage be contrasted, it 
will hardly seem possible that they represent the same 
animal. The fox is a very cunning and intelligent 
creature, as all Arctic travelers have discovered. It 
is an inveterate thief, stealing for the pleasure of steal- 
ing, taking from the Vega explorers not only food, but 
knives, forks, ammunition, sacks, shoes, and stockings. 
When the men slept they would crawl] under the robes 


and nose them, and if those awake held their breath, : 


pretending to be dead, the foxes would begin to nibble 
them, and when frightened off would carry away a hat, 
mittens, or anything that came inthe way. If fol- 
lowed, one of the foxes would go on guard while the 
others buried the stolen goods. 

The ermine, whose fur has become fashionable again, 
isa familiar example of this remarkable change in 
color. It is common in all the northern countries and 
in our own country down to the Southern States, a 
most destructive little creature, killing chickens, birds, 
and various animals, often simply for amusement. An 
ermine has been observed watching a bird, placing 
itself beneath an inviting roost; when the bird 
alighted it sprang atit, clinging to it, although car- 
ried a long distance into the air. 

Some curious experiments have been tried with this 
little animal. Four or five were caught one summer in 
the north, and found to have rich coats of a mahogany 
brown color. Two were sent to some one in the South- 
ern States, while the remainder were kept where the 
cold winter prevailed. Those in the north began to 
change as the leaves disappeared, the strange paint- 
ing of nature gradually going on until the animals, 
with the exception of the tip of the tail, were pure 
white. Correspondence had been kept up with those 
having the other ermines in charge, but in vain they 
looked for the winter change. The animals retained 
their mahogany colored coat during the warm winter, 
showing conclusively that the change is produced by 
the cold, and is a wise provision of nature, rendering 
the animals almost invisible to their enemies. 

There isanother reason given for the change—a wise 
provision of nature to protect the ermine from the 
eold. Animals with black or dark colored fur radiate 
internal heat more effectually than those of lighter 
eolors ; so the ermine in its white coat absorbs the rays 
of the sun, radiating but little; thus the change be- 


comes an important factor in the preservation of the 
heat supply. In their movements these animals and 
their allies resemble serpents, and the actions of an 
ermine stealing along with sinuous motion over the 
snow is very suggestive. 
——_—_————_—~-2 > ______—_- 
ADJUSTING THE BEAT OF CLOCK PENDULUMS. 
The illustration represents a leveling device adapted 
for attachment to a clock mechanism to control the 
pendulum and verge, whereby they will be kept 
plumb, irrespective of the frame carrying the clock 
mechanism proper. It is a patented improvement of 
Fred F. Richey and William Bittmann, of Wamego, 
Kansas. The clock mechanism may be of any de- 
sired construction, and the verge wheel shaft is jour- 


BITTMANN & RICHEY’S CLOCK PENDULUM. 


naled in the frame at the back and in a bracket pro- 
jected at the front, each bearing being formed with a 
boss having an integral stud, and on the studs being 
pivoted the upper members of a U-shaped frame from 
which depends a weight. The front member of the 
U-shaped frame is at all times in front of the verge 
rod, while the rear member is straight. On the inner 
face of the front member is pivoted a block in which 
is journaled one end of the verge spindle, its opposite 
end being held in the usual spring. The verge :s thus 
carried by the weighted swinging frame, and the pen- 
dulum rod at its upper end, after passing through the 
verge, is secured in the usual manner to = post, which 
is also secured to the back of the forward member of 
the weighted frame, whereby both the pendulum and 
the verge are kept perfectly plumb. The device is 
very simple and inexpensive. 
oo 


AN IMPROVED FURNACE, 


The furnace shown in the accompanying illustration 
is designed to insure a more complete and efficient 
combustion of the fuel than is possible with furnaces 
of the ordinary construction, by the employment of an 
auxiliary grate in the rear of the front grate, the rear 


grate receiving the burning or coked fuel from the 
front grate, and the smoke and gases from the burning 
fuel on the front grate passing through the fuel burn- 
ing on the rear grate. 

The improvement has been patented by A. L. Thorn, 
of Lump City. Montana. In a rear combustion cham- 
ber, pivoted to the rear bridge wall, isan auxiliary 
grate, the front of which is adapted to rest, as 
shown in the dotted lines, on an intermediate grate 
wall, in the center of which is an opening immediately 
at the rear of the front grate, so that the fuel from 
the latter may be conveniently pushed upon the rear 
grate. Under the front grate is an ash pit with in- 
clined bottom, and the ash pit under the rear grate 
has an extension under the front ash pit and a sepa- 
rate door. An arm extending downwardly from the 
rear grate is connected with an exterior lever, by 
whieh the grate may be moved up and down, the 
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illustration representing the furnace with the grate in 
normal position, so that the smoke and gases from the 
burning fuel on the front grate bars will pass through 
the fuel on the auxiliary grate, the latter being lowered 
occasionally to permit the burning fuel on the front 
grate to be pushed back on the rear grate, the latter 
being then again raised. The lower ash pit door is 
normally closed, to prevent the passage of outside air 
to the rear ash pit, and it is designed to use a water 
grate in the second combustion chamber, the water 
thus heated being used as a boiler feed. 
———_—_—_—_—_—_—_2+- 6-6 —________- 
The Hardening of Extra Soft Steel. 

The subject of the hardening of extra soft steel was 
dealt with at a recent meeting of the Académie des 
Sciences, in Paris, by Mr. Osmond. Taking for example 
a test bar of steel carbonized by cementation in which 
the proportion of carbon varies in a continuous fashion 
(from 1°70 to 0°35 per cent) from one extremity to the 
other, if the bar be well hardened, and an attempt be 
made to scratch it by means of a sewing needle, the 
latter will scratch the softer parts—say, up to the part 
containing about 0°70 per cent carbon. The mark or 
scratch then disappears, but, contrary to all expecta- 
tion and to all ideas on the subject, it reappears in the 
part of the bar containing a proportion of carbon of 
about 1°30 per cent. 

In examining the scratch or mark by means of a 
microscope in the most carbonized part, it is found not 
to be continuous, but that it appears to be a series of 
broken or interrapted lines. The part in question is 
therefore not homogeneous and contains at least two 
constituents, which may be here named A and B re- 
spectively. A, not scratched by the needle, scratches 
glass and feldspar. B is scratched by apatite, and 
probably of fiuorspar. By giving them a good polish- 
ing, a slight difference in color will be found between 
the two constituents: B is of asilver-white color, while 
A has a slightly grayish tint. Polishing in bass-relief 
on damp parchment, impregnated with a little brown- 
red, does not sensibly affect B, thus assigning to this 
constituent a resistance to inordinate wearing, having 
regard. to its relative mineralogical hardness. By 
attacking it with tincture of iodine or by dilute nitric 
acid the mass is divided into only slightly coherent 
polyhedrons, separated or not by traces of definite car- 
bon, to which is attributed the formula FesC. At the 
same time Aand B assume different colors, but are 
ordinarily homogeneous for the same constituent with. 
in the limits of the same polyhedron. The structure 
thus becomes very clearly defined. In most cases, A 
becomes distributed in barbed flakes parallel to two 
directions, which remain constant for each poly- 
hedron; B forms the base. If the attack be prolong- 
ed, all thesection becomes black, both constituents be- 
ing carbonized. The hard constituent, A, is the same 
which forms almost exclusively hardened steel con- 
taining 1 per cent carbon. The proportion of the con- 
stituent B increases with the content of carbon up to 
about 1°60 per cent. To continue the experiments, by 
taking a steel not more complex but of a composition 
which has been found most convenient (for example, a 
steel containing 1°57 per cent carbon), and submitting 
it to a varying hardening process, it will be seen that 
to obtain the maximum of B, the steel must be heated 
up to at least 1,000° Cent. (but not exceeding 1,100° 
Cent.), and cooling it as rapidly as possible in iced 
water or in very cold mercury, otherwise the carbon, 
Fe;C, becomes isolated again and diminishes to that 
extent the actual content of carbon in the remainder 
of the mass. Under the most favorable conditions, it 
is possible to obtain a mixture of equal parts (in round 
figures) of A and B. Such a mixture is, relatively, 
only slightly magnetic. A barof it, with one far end 
placed against one pole of a powerful horizontal mag- 
net, is supported vertically with difficulty, while a 
similar bar, hardened by heating up to 800° Cent. and 
cooling at 15° Cent., is held horizontally. 

The same mixture, with the parts A and B practi- 
cally equal, cannot be filed, and breaks before it bends, 
owing both to the presence of the hard and fragile 
constituent, A, and to the absence of cohesion bet ween 
the polyhedrons. So far as it has been able to ascer- 
tain them from a mixture, the properties of B tend to 
make it similar to steel, having 25 per cent nickel and 
from 12 to 18 per cent manganese.—The Colliery 
Guardian. 

oo 
Sir Edward Harland. 

Sir Edward Harland, head of the famous shipbuild- 
ing firm of Harland & Wolff, died December 24. He 
was a member of Parliament for North Belfast in the 
Conservative interest, was sixty-four years old, and 
was twice mayor of Belfast. His partner, G. W. Wolff, 
is member of Parliament for East Belfast in the Con- 
servative interest, and, Mr. Wolff being of German ex- 
traction, they were Known in the House of Commons 
as the Majestic and Germanic. Sir Edward Harland 
was for many years chairman of the Harbor Commis- 
sioners of Belfast, and was a bulwark of Conservatism 
in Ulster. He was one of the foremost organizers of 
the Ulster convention. His baronetcy was the gift of 
Lord Salisbury and dates from 1885. 
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Speed of Vehicles and Pedestrians. 
BY JAMES ASHER. 

The speed of a railway train in miles per hour can 
be found by counting the number of rails over which 
a car wheel passes in 20°3 seconds, because 20°3 seconds 
bears the same ratio to an hour that 80 feet, the length 
of arail, bearstoa mile. The fish plates or the thumps 
may be counted. Thus, supposing that 39 thumps are 
made by a wheel in 20°3 seconds, the train is then run- 
ning at the rate of 39 miles an hour. 

The rate of a train, or any other moving body, can 
easily be found where there are posts half a mile apart. 
I have prepared a table for this purpose, which I give 
here: 


Miles per 
hour. 


A ship’s rate is sometimes found by a log line or 
string, about 900 feet long, on a reel and having one 
end fastened to a thin sector shaped piece of wood 
named a log. The arc of the log is loaded to make 
the wood stay vertical when tossed into the sea; it 
then remains in the same place in the water while the 


line is unwinding from the reel. A sand glass, through 
which the sand flows in one ;},5 of an hour, meas- 
ures the time. The line is divided into equal parts of 
50 feet each, called knots or 73, of a nautical mile. 
Since a half minute has the same ratio to an hour 
that a knot has to a nautical mile, the ship runs at 
the rate of as many nautical miles an hour as it runs 
knots in half a minute. If say 19 knots pass in half a 
minute the vessel is then running at the rate of 19 
wiles an hour. 

In another kind of log asmall wheel like a screw 
propeller is fastened to a cord in the water. The other 
end of the cord in the ship bears hands. As the ship 
advances, the wheel and the cord continually turn and 
the rate of the ship is indicated by timing the rotation 
of the hands of the instrument on the ship. 

Many ships now use an electric log, in which a screw 
wheel in the water occasionally closes an electric cir- 
cuit and so operates indicating mechanism on board 
the ship. Neither this log nor the one just deseribed 
needs ever to be drawn in. The electric log gives very 
accurate indications. Not only may the speed be in- 
dicated by the two logs just described, but they can 
show the total distance sailed over. 

The rate of bicycles and carriages is sometimes found 
by an instrument which operates like the governor of 
asteam engine. The higher the speed is, the greater 
is the centrifugal force, which causes balls to diverge 
or mercury to rise higher along the side of a vertical 
enp and point out the speed on a dial. 

The writer has recently invented several methods of 


finding thespeed of carriages, bicycles and pedestrians, 
which will now be explained. 

For common wheeled carriages let x = the time con- 
stant in seconds and r = the radius of the carriage 

1 

wheel in inches, then 3800 = aS Tex= a 

This equation says that the interval in seconds dur- 
jug which tbe rate per hour equals the number of 
turns made by the carriage wheel in that number of 
seconds is equal to of the radius of the wheel in 
inches. For example, the time constant of a carriage 
wheel 42 inches in diameter is $, X 144 x 42 = 744 sec- 
onds, and if we count say 17 turns of that wheel in 714 
seconds, the carriage is then running at the rate of 17 
miles an hour. A bright spot one inch in diameter 


_| painted on the hub, the slowest part of the wheel, is 


useful in counting the number of turns made by the 
wheel. Carriage makers should make such a spot on 
one wheel of all carriages, and they should also mark 
the time constant of the wheel on this spot. A small 
tin disk, an inch in diameter, may be tied on the hub 
instead of having a painted spot to determine the ro- 
tations. 

Following are the time constants of carriage wheels 
and old fashioned bicycle wheels: 


Time constant 


Diameter of wheel 
i in seconds, 


in inches. 


Time constant | Diameter of wheel 
in inches, 


in seconds. 


For commen bicycles which have two sprocket 


wheels the time constant is upset 


when r = radius of 


hind wheel of bicycle, T the number of teeth in the 
larger sprocket wheel, and t the number in thesmaller. 
Example: What is the time constant of a bicycle 
whose hind wheel has a radius of 12 inches, the num- 
ber of teeth in the larger sprocket wheel is 28, the nnm- 
ber of teeth in the smaller is 10? 


Solution: Substituting in the formula we have 
5 X 12 X 28 _ 
x10 = 12 seconds. 


All that the wheelman on this bicycle, or an ob- 
server some distance off, need do to find the rate of this 
bicycle at any time is to count the number of times he 
presses down one of his feet in 12seconds. Thus, if he 
presses his foot down 14 times in 12 seconds, he is then 
traveling at the rate of 14 miles an hour. 

A cyclist may sometimes with advantage use ten 
times the time constant of his bicycle, or a driver may 
do the same with the constant of his carriage, and a 
pedestrian may do the same with his own constant. 
When this is done, the number counted must be divided 
by10. This isdone simply by regarding the right hand 
figure as tenths of miles and the other figures as miles, 
Thus, if a person counts 134 down strokes of his foot in 
10 times the time constant of his bicycle, he is then 
riding at the rate of 13°4 miles an hour. 

Bicycles are distinguished by their gear, ne which 
is the diameter in inches which a bicycle of the old 
style, having the pedals on the wheel shaft, would 
need to go thesame distance as the given bicycle when 
the pedals on both perform a revolution. 

Thus, when we say that a modern bicycle has a gear 
of 34 we mean that each revolution of the pedals car- 
ries the bicycle as far asan old style bicycle 84 inches in 
diameter, having the pedals on the drive wheel axis, is 
driven along during one revolution of its pedals. 

The gear of a bicycle is found by multiplying the 
diameter of the hind wheel in inches into the number 
of teeth in the larger sprocket wheel, then dividing 
the product by the number of teeth in the smaller 
sprocket wheel. Thus, the gear of a bicycle which has 
25 teeth in the larger sprocket, 10 in the smaller, 
and has a hind wheel % inches in diameter is 


25 X 24 
7 60. 
P : orT ..., 
Since the time constant aE divided by the gear 
2rT 


- ‘3, the time constant may be found by multi- 


plying §, into the gear of the bicycle. 
Thus the time constant of a bicycle whose gear is 56 is 
5 xX 56 
ae a 
Here are the constants for bicycles of 13 different 
gears: 


= 10 seconds. 


Gear, Time constant. 
We dnwveies neiedex 12°5 sec. 
G2 oes ci lacesetoeste 146 “* 
GA. osisscediais tow cise » 150 “* 
BBs iecieeet eae ees 157 “ 
SOs ec ascictin Sedans 15°8 “ 
Deron esaen ce sda 162 “ 


The radius of the hind wheel should be taken as the 
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distance from the axis to the ground, when the seat 
sustains the weight of the rider, for the pneumatic tire 
is compressible. c 

The time constant of a pedestrian can be approxi- 
mately found on principles similar to the foregoing. 
First find the average length of step in inches. Let x 
= time constant and s = average length of step. 

x S 

Then 3600 = 63360 

That is to say that the time constant bears the same 
ratio to the number of seconds in an hour that the 
average length of step in inches bears to the number 
of inchesin a mile. Solving the equation, we find that 
x =7;8. Now, since ,, sis a very small number, 10 
should always be multiplied into it; then the number 
of steps in this time may be divided by 10 by simply 
regarding the right hand figure as tenths and the left 
hand figures in the numbers as miles. For example, 
if a man’s constant is 1:78 seconds, he would count the 
number of steps taken in 17°8 seconds, and if he takes, 
say, 38 steps in this time, he is walking at the rate of 
3°8 miles an hour. The average length of step when 
walking very rapidly should be found, then the aver- 
age length when walking very slowly; the mean of 
these two averages way be taken as the person’s aver- 
age length of step. For example, in walking very rap- 
idly over 100 yards I found that my average length of 
step was 36 inches; in walking over the same distance 
very slowly the paces had an average length of 27 


36 + 27 
2 


inches. TIT now regard = 31°5 inches as my 


average length of pace in calculations for speed. It 
is, of course, impossible to obtain as accurate results 
by this method as we can with wheels. 

A pedestrian walking on a rail way may find his rate 
in the same way as the rate of a train, explained in the 
beginning of this article: but it is better to count the 
number of rails passed in 10 X 20°3 seconds, or 3 min- 
utes 23 seconds, then regard the right hand figure as 
tenths and the left hand figures as miles. Thismethod 
is very accurate. 

A person when walking or driving may find his rate 
by counting telegraph poles. If they are set 176 feet 
apart, or 30 to the mile, the number of poles counted 
in two minutes exactly indicates the rate in miles per 
hour. 

Thus, if he passes 4 poles in 2 minutes he then travels 
at the rate of 4 miles an hour. 

This method is available for finding the rates of 
sleighs or of a horse when the traveler rides in a sad- 
dle. The rate of a horse may also be approximately 
found by finding his average length of pace and pro- 
ceeding as in the case of a pedestrian, explained in a 
foregoing paragraph. 

The rate of a pedestrian ora vehicle can also be easily 
found by counting the number of ridges in fields 
passed or fence posts along the road if the time con- 
stant has been found on priuciples tike those explained 
in the present article. 

OO - Oo 
Resonance and Echo in Large Halls. 

Architects should keep in mind the golden rule, that 
resonance, such as is to be obtained by thin elastic lin- 
ings, or even by masses of air judiciously distributed, 
is a thing to be sought in designing roows for hearing 
music, or for public speaking, while echo, such as is 
produced by hard, unyielding surfaces, is to be avoided 
as much as possible. Every architect who has ever 
designed a music room for a private house knows how 
greatly the effect of music is improved by lining 
the walls of the room, and if possible the ceiling, with 
thin wooden paneling; and every layman who has 
ever bought a piano must have noticed what depth 
and richness is given to the tones of one played in 
the dealer’s wareroom by the sympathetic vibrations 
with which the strings of the surrounding instruments 
respond to the playing. 

For twenty centuries, at least, architects have 
sought in various ways to secure similar resonance 
in large rooms, understanding thoroughly the ad- 
vantages to be derived from it. The Gewand- 
haus, at Leipsic, reputed to be acoustically the 
most perfect music hall in the world, owed its 
quality to the fact that it was surrounded by thin par- 
titions, set at a little distance from the main walls of 
the building, which by their own elasticity, joined to 
that of the mass of air between them and the walls out- 
side, provided the resonance which experience has 
shown to be indispensable. In the same way. La 
Scala Theater, at Milan, one of the largest and acous- 
tically the most perfect of all European theaters, was 
lined throughout with thin woodwork. 

The ancient Greeks to secure resonance without the 
use of woodwork, placed under the seats of their 
theaters earthen pots, with the mouth turned toward 
the stage, the vibrating mass of air in these serving to 
reinforcethe sound. On the other hand, roows in fire- 
proof buildings, surrounded on all sides by hard, rigid 
masses of masonry, are very apt to be acoustically bad. 
Even where the large rooms, by careful study of their 
proportions, are successful, the smaller rooms, which 
cannot be so proportioned, arein such buildings 
almost always intolerably noisy.—American Architect. 
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THE FIRST PROPOSED ELEVATED RAILROAD FOR 
NEW YORK, 

In the accompanying cut we publish a view of an 
elevated railroad for New York which is reproduced in 
facsimile from a comic paper published in 1846. 

ee —— 
THE TRAMWAYS OF LAUSANNE. 

The idea of the installation of tramways at Lau- 
sanne dates back to 1869-1872, that is to say, to the es- 
tablishment of the Lausanne-Ouchy et Lausanne- 
Eehalleus lines. The honor of it is due to Mr. Gossin, 
cantonal engineer. The system thought of then was 
that of Mr. Mekarski, which consisted in the actuat- 
ing of automobile cars by 
compressed air. In 1882, 
Mr. Bergaron, another en- 
gineer, thought of exploit- 
ing a cable tramway of the 
Hallidie type in use in San 
Francisco, not only to do 


trolley and return by rails, prevailed for reasons en- 
tirely peculiar to the city of Lausanne. Accumulators 
were rejected on account of the strong declivities. 
They would have given rise to considerable dead 
weight. Steam propulsion, too expensive with so 
broken a profile, would even have been impossible 
upon the Chailly and Pontaise sections. The advan- 
tage of electric propulsion, such as it has been con- 
ceived, is that it permits of the use of light rolling 
stock and satisfies the exigencies of an active circula- 
tion. The only serious motive, moreover, for not tak- 
ing some other mode of propulsion into consideration 
was the newness of such systems as those working by 


YANKEE DOODLE. 


‘BROADWAY RELIEVED OF 


ITS TRAVEL. 


service for Lausanne, but 
also to radiate in different 
directions. In 1888, Mr. 
Vautier was charged with 
the study of a project based 
upon the Abt rack and 
steam propulsion system. 
The huge size of the en- 
gines caused the commit. 
tee that had proposed the 
idea to reject it, and the 
conelusion - was reached 
that the only system ad- 
missible in a city like Lau- 
sanne was electricity. 

In the first project of 
Engineer Palaz the motive 
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A Report signed “ many citizens of Watertown” has recent] 


Hi 
fia it 


Gre 


' 


aT nT 
Fe i } 


of the street by locust uprights, which are very durable. 


Giscussions, the latter was the solution adopted. The 
works decided upon consist of two parts: one of 
them, fronting upon Saint Martin Street, is 56 feet 
square, 26 feet in height, and contains the engines, 
dynamos and regulating apparatus. Its frame is 
metallic, and a fifty foot rolling bridge of five tons 
power is arranged in it. The other measures 41 X 37 
feet and contains space for three gas generators and 
accessories, The accumulator room, which is 42 feet 
in length, 41 in width and 11¥ in height, adjoins that 
of the gas generators. The apparatus for refrigerat- 
ing the water and cooling the motors are placed at the 
extremity of the engine room in an annex reserved for 
them. 

The motor using poor 
gas had the preference. 
It is supplied by a special 
gas produced at the works 
by blowing a mixture of 
superheated steam and air 
into what are called gas- 
generating furnaces. In 
this way a minimum ex- 
pense of two ounces of 
anthracite per horse hour 
in current seryice has been 
reached. 

At first there will be 
installed but two gas 
generators and two 130 
horse power motors, one 
of which, represented in 
our engraving, will run, 
upon an average, from 18 
to 20 hoursa day. A hat- 
tery of accumulators, serv- 


Along this ing as regulator and re- 


power was to be borrowed 
from the waters of the 
Bret, and the generating 
works were to be estab- 
lished under one of the 
arches of the great bridge. 
But as the conditions of 
this would have been too 
onerous, it was transferred 
to the Pontaise, and the 


demonstrated, as far as logic can demonstrate, that, “ all things cqnsid- 
ered, a Plank Rail Road is the most advantageous and cheapest that can 
be constructed over a soil not naturally fitted for road-making.” To 
bate the mortification of being beaten by an obscure country town, 

ANKEE Dooote calls upon the city authorities at once to take this 
matter in hand—not the road—but the feasibility of adapting it to our 
thoroughfares. As, by the common practice, -Broadway would seem 
totally unfit for road-imaking, many dollars might be annually saved to 
the city treasury, and the wayfarers of that over-crowded artery grate- 
fully relieved of the danger and inconvenience of traveling in omnibuses, 
by the novel plan set forth above. The road should be constructed of 
good solid plank, elevated about fifteen feet to admit the passage of the 
tall turn-outs of the upper ten,—the only turn-outs on the road,—without 
knocking off the hats of the drivers and footmen; supported in the centre 


elevated plane a double stream of cars might fly with the velocity ofa 
lie on the Magnetic Telegraph wires and without any very great danger 
to those cautious pedestrians who may take the side-walks. Depots 
might be established at suitable distances—say one at Trinity and the 
other at Grace Church, thus uniting the two extremes of Broadway in 
commerce and piety. A star policeman should be stationed at each end 
to see that the exercises are not disturbed, and now and thén to look 
into Wallstreet. By this plan, the inhabitants of the upper Wards might 
just step into Grace Church and hear the singing and arrive at Trinity 
time enough to hear the text; and after dozing through the sermon, 
return to Grace in time for the last voluntary. The Magneti¢ ‘Wires 
utight also be elevated on the plane of the Rail Road, and thus rid 
Broadway of that picturesque absurdity. 


serve, will be of about 200 
horse power. 

The track, which is of 
3°28 foot gage, will be 
formed of Phenix 32 pound 
rails, laid upon 16 pound 
metallic ties in the un- 
paved portions and of 47 
pound Phenix rails laid 
upon ballast and cross- 


choice was limited to either 
petroleum motors or those 
using poor gas. Finally, 
ov December 21, 1894, Mr. Palaz obtained from the 
Federal Assembly the concession of asystem subdi- 
vided thus: 

Urban system comprising the lines: Tour de Ville, 
L..E. Monsquines station, J. 8. St. Francois station, 
Riponne-Pontaise, Ecole de Medecine-Chailly. 

The system comprised also the Monsquines-Lutry 
line. 

Electric propulsion by aerial conductor, contact 


180 HORSE POWER MOTOR 


THE FIRST PROPOSED ELEVATED RAILROAD FOR NEW YORK. 


compressed air, which, however, have been greatly im- 
proved, especially by Messrs. Popp and Conti. Then 
again, there was the matter of fashion, the majority 
of the Swiss tramways recently constructed being 
operated by electricity. 

It was a question of finding a source of electric 
energy. Should the hydraulic power of the Jura or 
Alps be utilized at Lausanne, or should a special gener- 
ating works be created for thetramways? After long 
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USING POOR GAS—CONSTRUCTED FOR THE CENTRAL STATION 
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braced in the paved por- 
tions. 

The feed lines are now 
subterranean and now aeria]. Those of contact are 
supported by poles or stretching cables. 

The car has a capacity for 30 passengers. It is actu- 
afed by two electric motors of 20 horse power each, 
that drive the axle through a single train of gear 
wheels, It is provided with block brakes, electric 
brakes, and safety drag brakes acting upon the rails. 

The 39 x 105 foot car houses will receive 20 cars. 

The cost of the first establishment, which is doubt- 


OF THE LAUSANNE TRAMWAYS. 
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less quite high, as a consequence of the topography 
of the city, is thus distributed : 


Land and outbuildings................ eee meecccue cents $44,000 
Generating works.........00¢ isseee Uusls sade se eae oaie 54,000 
Track and electric railway 78,000 
Rolling stock................ 45,000 
Administration, etC.......006 30,000 

General total .:..cccccdccesccsecnsccaccsescednenssiee $246,000 


As for the service, that will be 8 or 16 minutes, ac- 
cording to the lines. 

As expense of motive power, one reckons about 2 
cents per mile car, and an output of about two and 
a half pounds of anthracite per saine unit. 

For the water supply, a reservoir of from 2,880 to 
8,600 cubic feet is proposed, and a double intake of 
water from the city mains and the Bret, the washing 
of the gas and the cooling of the motors requiring 
quite a large quantity of water.—La Revue Technique. 

———___—___ + oe 
ELECTRIC IGNITERS FOR GAS ENGINES, 
BY GEORGE M. HOPKINS. 

Gas, gasoline and petroleum oil engines are daily be- 
coming more popular, and not only is the number of 
regular manufacturers becoming very 
large, but many amateurs are trying their 
hands at the production of engines of this 
elass. The field is very fascinating to 
mechanics, but noone Knows the amount 
of experiment required, or the vexation 
experienced in bringing out a motor of 
this class, who has not already experi- 
mented in this line. 

One of the most difficult problems is 
that of providing an efficient means of 
igniting the explosive charge in the 
cylinder. at the proper instant without 
intermissions or failures. A red hot tube 
into which the gas is admitted at the right moment 
is simple, good and reliable, so long as the tube lasts, 
but the tube speedily burns out and requires renewal. 
Ignition by means of a traveling flame necessitates in- 
tricate and delicate devices which require constant 
care to prevent failure. 

The electric spark, taken all in all, is probably the 
best igniter, but even that has its objections. It is 
largely used-and is simple. As many amateurs are 
seeking information on the subject of ignition for gas 
engines, we have prepared illustrations showing the 
principle of the electric igniter, leaving it to the engine 
builder to make the adaptation to the particular en- 
gine to which it is to be applied. 

The essential feature of the electrical igniteris the 
spark coil. This does not differ from the spark coil 
used in connection with an ordinary illuminating gas 
burner, and the electric lighting attachment to the 
gas burner embodies the principle of the igniter for 


Fig. 2.—GAS BURNER WITH ELECTRIC 
IGNITER. 


as engines, but it does not possess the required sta- 
bility and lasting quality. The smallest practical coil 
is ade by filling » paper mailing tube 7 inches long 
and 13g inches in diameter with annealed iron wires of 
any size from No. 16 to No. 9, the wires being arranged 
in three or four layers around a % wooden core. 
Upon the paper tube are wound four layers of No. 
16 cotton-covered magnet wire. Before winding the 
coil, wooden heads are secured to the ends of the 
core, as shown, to form a spool. The inner and 
outer terminals of the coil are connected with bind- 
ing posts projecting from one of the heads. 

The ratchet burner in connection with which the 
coil is intended to be used is shown in Fig. 2. The 
plug of the gas cock is provided with two transverse 
holes at right angles to each other, and the outer end 
of the plug carries a ratchet having eight teeth. On 
the shell of the gas cock is placed an angled lever 
carrying a spring-pressed hooked pawl, which engages 
the ratchet on the plug, and a spring is provided for 
returning the angled lever to the point of starting 


after it has been operated. By pulling the angled 
lever the plug of the cock is turned one-eighth of a 
revolution, so that the gas is turned on or off accord- 
ing to the position of the holes in the plug. To 
the upper end of the burner tube adjoining the tip 
is attached a collar which supports a wire contact 
near the slit of the burner. The collar is insulated 
from the burner by a piece of asbestos paper. The 
upper arm of the lever carries a spiral spring terminat- 
ing in a wire contact arm which makes an electrical 
contact with the wire supported by the insulated col- 
lar whenever the angled lever is swung. 

It will thus be seen that by swinging the lever the 
passage in the burneris alternately opened and closed. 
The collar at the top of the burner is connected with 
one pole of the battery and the burner or the bracket 
to which it is attached is connected with one terminal 
of the spark coil, the other terminal of the coil being 
connected with the remaining pole of the battery. 

When the angled lever is pulled in the manner de- 
scribed so as to let on the gas, the spring arm at the 
upper end of the lever comes into contact with the 
wire supported by the collar, thus completing the elec- 
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Fig. 1—THE SPARK COIL. 


trical circuit through the coil and connections, causing 
the core of the coil to be strongly magnetized. The 
further movement of the angled lever draws the spring 
arm off from the wire contact supported by the collar, 
and at the breaking of the circuit the extra or induced 
current generated in the coil, being of very high poten- 
tial, leaps across the space between the contact wires 
and produces a brilliant spark which ignites the gas 
issuing from the burner. 

When it is desired to extinguish the light the angled 
lever is again pulled, revolving the plug of the cock 4% 
of a revolution, cutting of the gas supply. A spark is 
again produced at the points of contact, but this is of 
no consequence. 

In Figs. 3 and 4 is shown the adaptation of this prin- 
ciple tothe ignition of the explosive mixture in a gas 
engine. In the passage which admits the explosive 
mixture to the cylinder is inserted a hollow shaft 
the bore of which is eccentric, and in the shaft 
is inserted a spindle which is insulated from the 
shaft and carries at its inner end a finger piece which 
is capable of coming into contact with a stud project- 
ing inwardly from the casing of the engine. The 
finger on the spindle is held in the proper position for 


contact with the projecting stud by a spiral spring’ 


surrounding the spindle and connected with the hol- 
low shaft, butinsulated therefrom. The hollow shaft 


‘ 
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Figs. 3 and 4.-IGNITER FOR GAS ENGINE— 
REVOLVING FORM. 


is provided with a spur wheel by means of which ‘it is 
turned, and the spindle extending through the hol- 
low shaft is in electrical connection with one termi- 
nal of the spark coil, the other terminal being con- 
nected with the battery. the battery in turn being 
connected with the engine cylinder, When the hollow 
shaft is rotated in the direction indicated by the ar- 
row in Fig. 4. the finger forms a contact with the pro- 
jection, and the further rotation of the hollow shaft, 
by virtue of the eccentric arrangement of the spindle, 
causes the finger to slip from the projection and thus 
cause a spark at the moment of separation. as in the 
ease of the electric gas burner. This construction 
permits of using heavy parts which do not readily 
wear out or burn out. 

In Fig. 5 is shown a modification, in which the 
igniter isoperated by reciprocating movement. The 
sliding rod to which is attached a contact piece is car- 
ried by a sleeve having an insulating lining. When 
the rod is drawn back the movable contact piece slips 
off from the stationary contact, as indicated in dotted 
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lines, and a spark is produced, the arrangement of the 
circuit being the same as in the case just described. 
In this case, if the charge is not to be ignited at every 
revolution, a commutator or switch will be connected 
with the rotating parts of the engine which will inter- 
mit the current as may be desired. 

There are many ways in which the making and 
breaking of the electric circuit in the chamber con- 
taining explosive mixture may be effected. The coil 
wight have one, two or more additional layers of mag- 
net wire. The main difficulty with this igniter is the 
failing of the battery. A battery consisting of four or 
six Fuller cells should operate the igniter for several 
weeks. Leclanche cells may be used, but they should 
be connected up so as to produce a quantity of current 
rather than high voltage. 

A small dynamo has been used successfully for the 
ignition. In this case no spark coil is required, the 
extra spark from the machine itself being all that is 
necessary. 

—_ 0 
Japanese Demand for Cotton. 

Regarding the recent heavy shipments of cotton 
from this country to Japan, Edward 
Atkinson, an authority on the cotton 
manufacture in New England, says: 
“There is no doubt that Japan will es- 
tablish cotton spinning with considerable 
rapidity, and in the course of some years 
will probably be enabied to supply the 
increasing wants of the modern world, 
heretofore mainly supplied by England. 
But in order to make any of the fabrics 
which would have any considerable sale 
in this country merely as cotton fabrics, 
without regard to the design of the 
weaving or the printing, and in order to 
supply that part of the demand of China for what 
are known as gold end and red end shirtings, 
made of medium fine yarns, it will be impossible 
for Japan to use her own limited supplies of cotton 
or any of the cotton of China, which, although 
produced in very large quantities and admirably 
handled, is so short in staple as not to inake it 
fit for the work, or even the India cotton, which is 
only fit for coarse, low numbers. Her whole supply of 
cotton must be found in this country. Hence it follows 
that the progress of Japan may to some extent check 
the demand for American cotton for English wills and 
may, at least, prevent the increase, if it does not work 
a reduction, in the export of cotton fabrics from Great 
Britain, but will have no influence whatever upon the 
cotton manufacturers of this country so farasthe mak- 
ing of the fabric is concerned. What we have to fear, 
if there is anything to fear, in getting the goods which 
people desire, are the skill, taste, and aptitude of the 
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Japanese in devising both woven and printed cotton 
fabrics. The influence of this demand upon the South 
will be very beneficial in hastening improvements in 
ginning, handling and baling, which have lately at- 
tained great prominence among the cotton growers 
of the South.” 

+ 0+ ___- 

THE New York Carbide and Acetylene Company was 
incorporated at Albany December 2%, to manufacture 
and sell gas-producing materials and acetylene gas, 
and to distribute other than by the use of inains, lique- 
fied gas, and to manufacture and dealin gas apparatus 
in Milbrook, Dutchess County. 

The capital is $7,000,000, divided into 70,000 shares. 
The directors are: E. C, Benedict, Anthony N. Brady, 
Edward N. Dickerson, J. Bertschmann, Charles F. 
Dietrich, Walton Ferguson, John Fox, R. Somers 
Hayes, Erasmus J. Jersmanowski, Frederick P. Olcott, 
Arthur B. Proal, John Sloane, and Samuel Thorne, of 
N. Y. City. Julius J. Suckert, of New York, subscribes 
for 69,988 shares of the capital stock of the company. 


26 


Srientific American. 


[JANUARY II, 1896, 


The Causes of Death in Pneumonia, 

Dr. Bollinger maintains that croupous pneumonia 
is a typical local infectious disease, pursuing in the 
majority of cases a very regular course. It is not dan- 
gerous on account of the duration or the intensity of 
the fever. The impairment of the function of the 
lung is likewise insufficient to explain death. The 
codema so frequently found in the parts of the lung 
spared by the disease is not the result of a passively 
increasing collateral hyperemia, but of cardiac failure. 
The collapse symptonis in croupous pneumonia and 
the fatal weakening of the heart are dependent on 
oligemia, which leads to impaired nutrition of the 
eardiac muscle, already weakened by the fever and 
the extra demands upon it. Anemia of the brain may 
cause disturbances of innervation of the heart, and 
this may be an additional factor. The exudate into 
the lung tissue may be likened to a venesection pro- 
duced by the pneumococcus, which in afew days de- 
prives the blood of a large quantity of important con- 
stituents. The reason why death takes place so early, 
and usually in the same stage of the disease, from the 
sixth to the eight day (corresponding to the transition 
from red to gray hepatization), is probably because 
the exudate has to attain a certain acme before life is 
imperiled. If these facts are applied to therapeusis, 
it follows that, in addition to the usual treatment of 
pneumonia, every effort should be made to combat 
the oligemia. Large quantities of fluids should be 
supplied to the system through every available chan- 
nel, even in the form of saline infusions. This should 
be done at an early period, before collapse symptoms 
have manifested themselves. —Miinchener medicinische 
W ochensehrift. 


Uses for ba Corks, 


Corks are thrown away in great quantities, and 
very few people think that there is any valueattached 
to that material after it has served its purpose once as 
stopper of a bottle. Nevertheless it has become one 
of the most valuable components of a city’s refuse. 
Great quantities of used corks are now used again in 
the manufacture of insulating covers of steam pipes 
and boilers, of ice boxes and ice houses and other 
points to be protected from the influence of heat. 
Powdered cork is very useful for filling in horse collars, 
and the very latest application of this material is the 
filling in of pneumatic tires with cork shavings. Mats 
for bathrooms are made of cork exclusively, and it 
also goes into the composition of linoleum. Cheap 
life preservers are now filled exclusively with bottle 
stoppers, cut into little pieces. 


a 
AN IMPROVED RAILWAY TRICYCLE. 


The illustration represents a light, strong, and inex- 
pensive tricycle, adapted to carry one or more persons, 
as well as tools and appliances for repairing electric 
lines and railway tracks. The improvement forms the 
subject of a patent issued to Willian J. Mellor, of 
Langtry, Texas. The front and rear main wheels are 
journaled in a frame, on which is a crank shaft and 
sprocket wheel to rotate the rear wheel. 
The other track rail is engaged by a 
flanged guide wheel on a short axle 
clipped to a transverse bar whose other 
end is bent to the form of a post and 
journaled in the middle portion of a U- 
shaped bracket attached to the frame. 
On the post is a collar engaged by an eye 
on a rod carrying the handle bar, the 
collar being adjustable to raise or lower 
the handles to suit the rider. From the 
lower end of the post a stiffening rod ex- 
tends to an eye on the transverse rod, 
which is also further strengthened by a 
detachable brace rod, connecting it with 
the frame, but, by disconnecting the lat- 
ter, the guide wheel may be folded upon 
the frame so that the machine will take 
up but little room, and may be conve- 
niently moved about when not in use. 
A brake is arranged in the rear of the 
front wheel, and on the frame, in front of 
the sprocket wheel, is carried a tool box, 
a platforra at the rear affording space for 
another passenger or for fixtures and ap- 
pliances to be carried. By the move- 
ment of the handle bar the rider keeps 
the guide wheel in a proper forward or 
rearward position on curves, preventing 
any binding of the wheels, and readily 
balancing the frame where there is considerdble dif- 
ference in the elevation of the rails. 

—_—_———9 +0 

In the Boston Museum of Fine Arts there are many 
casts of works of sculpture which are dusted in a novel 
manner. A large air pump is mounted on a truck and 
is rolled around to the various rooms. One man oper- 
ates this pump, the other applies a fine jet of air to 
the sculptures, blowing off the dust. This blowpipe is 
connected to the pump by means of a pole and rubber 
tube. 


fii 


CYCLIST POLICEMEN IN NEW YORK CITY. 

The introduction of the bicycle into municipal ser- 
vice has been tried in this city with excellent results. 
So far the introduction has been experimental, but 
the success of the service has been such that it will 
lead to a considerable extension in the near future. 
Police Commissioner Andrews, himself a wheelman, is 
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A NEW YORK CITY CYCLIST POLICEMAN. 


made directly responsible for the innovation. Four 
policemen were mounted on bicycles, and assigned to 
duty in the upper part of the city. Already a num- 
ber of meritorious arrests of reckless drivers and 
cyclists have been made by them. In the case of a 
driver the tactics followed are for the officer to ride 
ahead of the offending vehicle and allow himself 
margin enough for dismounting and making the ar- 
rest. In the case of a cyclist who was obdurate, the 
officer in one case ran into him, bringing wheels, 


MELLOR’S RAILWAY TRICYCLE. 


officer, and cyclist down in a heap, but, as the commis- 
sioner expressed it, with “their man on top.” 

The photograph shows one of the Boulevard police 
on duty. As the service is extended a special color or 
other designation will be adopted for the police 
wheels, 

Commissioner Andrews told of one man who was 
recently promoted to the position of roundsman for 
merite:.ous arrests with tie aid of the bicycle. Al- 
though a foot patrolman he impressed into his service 
on 2ach occasion a private wheel, mounted it and 
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caught his men, who, otherwise, on account of their 
long start, would infallibly have escaped. 

The next move is to be the mounting of roundsmen 
on wheels, The duty of a roundsman involves the 
overseeing of a large district and the control of the 
patrolmen who are performing their tours therein. 
The bicycle mounted roundsman will, it is thought, 
be the ideal officer for this work. 

For patrol work in the annexed district the cyclist 
policeman will be able to cover his round four or five 
times where the foot policeman would do so but once. 
In the case of an equestrian or mounted policeman the 
difference would probably be as great, as the horse is 
kept at a waJk not exceeding a pedestrian in speed. 

—_—___—2+0 +e 
The Magical Mistletoe, 

Few plants belonging to the English flora have 
associated with them so much that is of interest as the 
mistleoe, and the spoils of our orchards and of those 
of Normandy with which the markets are now crowda- 
ed testify in no uncertain manner to the high estima- 
tion in which this remarkable plant is held by all 
classes of the community. Nor to those familiar with 
the traditions with which the mistletoe is surrounded 
is it surprising that it should be regarded with so much 
favor by rich and poor alike. The origin of the plant, 
about which a correspondent inquires was, according 
to tradition, an event of the most remarkable charac- 
ter, and it has had ascribed to it almost every conceiv- 
able virtue. Weread in Norse mythology that Frigga, 
the mother of Baldr, the Apollo of the north, endea- 
vored to preserve her son from harm by an oath from 
all, as she believed, created things, that they would 
not injure him, She, however, overlooked the mistle- 
toe, *‘so small and feeble,” that she did not take an 
oath from it. Loki, an evil spirit, discovering this 
omission, made an arrow of one of the branches and 
placed it in the hands of the blind god Hédr, who, 
throwing it at a venture, fatally wounded Baldr. ‘The 
gods, however, restored him to Frigga, and, as some 
reparation, dedicated the plant to her, and gave her 
eontrol over it forso long a time as it did not touch 
the earth. From this tradition has probably arisen 
the practice of suspending a bough from the ceiling 
and of persons saluting each other under it. The 
views held by some of the older herbalists and others 


| with regard to the growth of the mistletoe are not less 


remarkable than the mythological account of its origin, 
and with reference to this Gerarde writes: ‘‘This ex- 
erescence hath not any roote, neither doth encrese 
himself of his see_ as some have supposed ; but it 
rather comethe of acertain moisture gathered together 
upon the boughs and joints of the trees, through the 
barke whereof this vaporous moisture proceeding bring- 
ith forthe wistletoe.” We may, however, excuse 
Gerarde for writing what we now know to be non- 
sense, for before him Bacon treated with ridicule the 
views of those who contended that the plants were 
raised from seeds, and declared that they were produc- 
ed by sap which ‘tthe tree doth excerne and cannot 
assimilate.” As befits a plant with so remarkable an 
origin and manner of growth, the mistletoe had tradi. 
tionally many virtues. The Druids at- 
tributed to it curative properties of a 
magical character, and, among other 
things, water in which a bunch had been 
dipped was distributed among the faith- 
ful as a talisman against witches and 
sorcerers, 

Allusion is made to the magical pro- 
perties of the mistletoe by Virgil, Ovid, 
and other old writers, one mentioning 
the power of opening locks, Clusius assert- 
ed that a spray worn as a charm round 
the neck wasa sure protection from the 
evils associated with witchcraft, and 
another famous old herbalist, Matthiolius, 
declared it to be a certain cure for 
epilepsy, and it was held in considerable 
esteem asaremedy for that malady as 
late as the end of the eighteenth century. 
Since that time the mistletoe has fallen 
into disuse both asa charm or curative 
agent, and become popular for Christ- 
mas decorations, with the result that it 
now contributes more to the enjoyment 
of the Christmas season than at any 
other period in its history.—The Gar- 
deners’ Magazine. 

—_____<9-+0-@6+- 2 ___- 

THE year 1895 was the nine hun- 
dredth anniversary of the first ap- 
pearance of the fork in western Europe, according to 
the Nazional Zeitung. In 995 a son of the Venetian 
Doge Pietro Orseolo married the Byzantine Princess 
Argila, who at the wedding breakfast brought out a 
silver fork and gold spoon. She was copied by the 
great Venetian families, though the Church opposed 
the fashion as an insult to Providence. It took 360 
vears for the fork to reach Florence; in 1879 it is 
found in France, but it was not till 1608 that ‘‘the 
traveller Corgate brought it direct from Venice to 


England.” 
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PRINCESS TOPAZE. 

We publish herewith an engraving (for which we 
are indebted to our worthy contemporary the Illus- 
trirte Zeitung) of Princess Topaze, a tiny dwarf, who 
was born of normal parents in the year 1879, in the 
neighborhood of Paris. We are told that the great 
capital in which she was brought up left its mark. 
She charms those who go to see her, not only by her 
attractive appearance—for although so small, she is 
perfectly formed—but also by her vivacity and intel- 
ligence. She has some skill as a prestidigitator and 
mind reader, to which accomplishments she adds those 
of singing charming little songs and dancing the ser- 
pentine and other dances. She is only about 2314 
inches tall and weighs only 14 pounds. She has her 
own gala turnout, which resembles a perfectly ap- 
pointed doll’s carriage. 

80 
Wire Wound Guns Adopted in the British 
Service, 

Successful trials of the high powered 12 inch 46 ton 
wire wound guns, with which the new British baitle- 
ships of the Majestic class are being armed, has direct- 
ed special attention to this system of construction for 
ordnance. 

Between the years 1875 and 1879 several wire wound 
guns were made by the Armstrong firm at Elswick, 
the largest being a 10 inch gun, and the designs were 
even prepared for manufacturing 110 ton wire wound 
guns. In 1883 a 10inch wire gun 
was made at Elswick, and shortly 
afterward experiments were carried 
out in France with wire guns. The 
form of the wire used in that coun- 
try, however, was circular in sec- 
tion, instead of rectangular, such as 
is adopted for the government ser- 
vice in England. 

Of the early experimental guns, 
however, little was known outside 
professional circles until, in 1884, a 
9°2 inch gun was made at Wool- 
wich, and exhaustively tried in the 
years 1887 and 1888 This is the 
piece which is commonly known as 
the Jubliee gun, because of a series 
of experiments carried »ut in the 
jubilee year of ber Majesty’s reign 
for the purpose of ascertaining its 
extreme range. It was fired at an 
elevation of 45 degrees. and the 
ranze was then nearly 22.000 yards, 
or 12} miles, and at an elevation of 
40 degrees the range was a little 
more than 20,000 yards. Two suc- 
cessive shots at this great range fell 
within 30 yards of each other. 

Experiments were continued with 
great success until 1890, when the 
employment of the system in mak- 
ing British service guns may be 
said to have regularly commenced, 
according to information furnished 
the Boston Herald by Charles N. 
Robinson, Commander Royal Navy. 
It has thus been little more than 
five years in practice, but at the 
present time many hundreds of 
guns so constructed are actually in 
use in the British land and sea 
service. These guns vary in size from the 12 pounder 
gun of six hundred weight. used by the horse 
artillery, up to the 12 inch guns, weighing 46 tons 
each, with which the new battleships are now deing 
armed. 

The system of wire winding a gun is exceedingly 
simple. A tube, or barrel, of steel is surmounted by a 
layer of steel hoops, or in the case of the 12 inch gun, 
by one single loop. Over this buop steel wire is wound. 
the number of successive layers of wire varving in dif- 
ferent guns from 9 to 78 laversin depth. The wire, or 
ribbon, is rectangular in section, and is wound on the 
barrel of the piece at an average strain of about 40 
tons to the square inch. The strain actually varies 
with each successive layer, being greatest with the first 
layer and least with the ‘ast layer. To wind the wire 
the gun is put into an ordinary lathe, the wire having 
previously been wound on a large drum. This drum 
is passed over an elevated shaft, working automatic- 
ally with the lathe and controlled by a brake. One 
end of the wire is secured to the gun by being passed un- 
der aring of metal and screwed down. The lathe then 
being turned around, the wire is wound off the drum 
on to the gun. It is to be noted that the wire is not 
wound directly on the barrel, or inner tube, but on the 
hooping which covers it, although in the case of the 
12 inch gun this hooping takes the shape of a tube as 
long as the bore of the gun itself. The end of the wire 
is secured in the same way as ai the beginning, with 
a ring of metal, and these rings are afterward turned 
down to the level of the last layer of wire. 
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mensions of the wire being 0°06 by 0°25 of an inch. 
When the winding is completed, a layer of hoops is 
shrunk on, so that externally there is no difference in 
appearance between the wire gun and an ordinary 
gun. There is no other gun in which the wire princi- 
ple has been carried to such ar extent as in the new 
12 inch gun, on which the wire is wound from one end 
to the other. In the lighter guns it is wound only 
over the chamber and to a point about half way down 
the bore, to support the maximum pressures. 

The time occupied in the process of manufacturing 
a 12 inch gun has recently been considerably lessened. 
Before the system of wire winding became the custom 
the construction of a heavy caliber gun occupied from 
14 to 16 months, but the 12 inch guns for the new bat- 
tleships have been made on an average in less than 11 
months, and 1044 months is now looked upon as the 
ordinary time for the manufacture of one of these 
enormous pieces of ordnance. Of this period at least 
four to five months are taken up in the preliminary op- 
erations of turning, annealing, and testing the forging. 

The wire winding process in the case of a 12inch gun 
will take from six weeks to two months, and the pro- 
eess of rifling nearly as long. This last named opera- 
tion is one which it is impossible to hurry, as only one 
man can be employed in the delicate work, for each 
groove of the rifling has to be done separately, and 
there are 48 grooves to be cut. 

The advantage claimed for the wire system, theo- 
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retically, is that, by judiciously regulating the tension 
at which the various layers are wound, itis possible to 
make the whole of the material of the gun take up its 
proper share of the strain at the moment of firing, 
when the pressures in the bore are at a maximum. 
Practically, it gives great transverse strength, so that 
a burst seems almost impossible where it is used, and 
the tension to which the wire is subjected during its 
acceptance trials and at the time it is wound on the 
gun insures every portion of the material used in this 
form being thoroughly tested, so that there is no fear 
of hidden flaws. : 

It has been contended that a shot striking a wire 
wound gun might burst the covering jacket and cut 
several turns of wire. It has, however, been proved in 
practice that wire is not so.susceptible to damage as 
might be supposed. It has been found that when it 
breaks during the winding it un winds itself very little, 
the friction between the parts being so great. More- 
over, great care is taken to secure the end of the wire 
after every few turns, so that the danger which might 
arise if several of the layers were cut is much re- 
duced, since, although the outer layer might be dam- 
aged, the tension of those underneath would not be 
affected. 

The reason for the adoption of the wire wound sys- 
tem lies, no doubt, chiefly in the introduction of cordite 
(smokeless powder) charges, and also in the belief that 
the time must soon arrive when shells charged with 
high explosives will be fired from heavy ordnance. 
The enormous transverse strength given by wire is a 


On each of the 12 inch guns of the Majestic class} property which, under these circumstances, might be 
there is wound no less than 102 miles of wire, the di-| of very great value. 
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Primitive Man. 

Ata special meeting of the Anthropological Insti- 
tute, held in London, November 25, Dr. Eugene Dubois, 
from Holland, read a paper describing his explorations 
in Java, and gave a demonstration of the interesting 
fossil remains discovered by him during six years’ resi- 
dence there. Most attention was attracted by the re- 
mains of a human-like femur, an anthropoid skull, 
and two molar teeth found alongside various extinct 
species in a Pliocene stratum on the banks of a river 
in Java. As these specimens were found within an area 
of fifteen meters. Dr. Dubois considers that they all be- 
long to one skeleton. He holds that these form the 
strongest evidence yet adduced in favor ofthe doctrine 
of man’s progressive development along with the apes 
from a common proge: itor ; for he asserts that these 
indicate a transitional and intermediary form between 
man and the anthropoid ape, a creature measuring 
about five feet and a half in height, maintaining an 
erect posture, to which he has given the name Pithe- 
canthropus erectus. The individual bones have given 
rise to much Giscussion in the scientific world since Dr. 
Dubois published a short monograph some months ago 
describing the find, and on Monday evening he related 
the various divergent opinions held by authorities 
who have examined the specimens. The femur pre- 
sents all the characteristics of a human thigh bone, 
and, strange to say, shows rare pathological changes, 
myositis ossificans having affected the insertions of 

muscles on the upper third of the 

shaft. Dr. Dubois, however, thinks 
that he discerns some distinctive 
’ features, especially in the popliteal 
surface: this triangular space be- 
tween the divergent supra-condylar 
lines is seen to be convex instead 
of being flat as in the human bone. 
Some of the anatomical authorities 
hold that this appearance is the 
result of the pathological process. 
Whatever difference of opinion 
exists regarding the femur, the 
skull is quite unique, and ap- 
proaches more nearly the simian 
typethan the famous Neanderthal 
skull, being wuch more ape-like in 
the sinciput, the supraorbital ridges 

being very prominent, with a 

marked flattening over the frontal 

bones ; but, on the other hand, its 
larger cranial capacity of about 

1,000 c. c. places it higher in the 

scale than any of the known 

anthropoid apes. The teeth, the 
distinguished lecturer maintained, 
belong to the skull and are very 
human-like in appearance, but the 
wearing away of the surface of the 
crowns points more toward the ape 
than to Homo sapiens. After the 
demonstration many distinguished 
zoologists and anatomists took 
part in the discussion, including 

Sir William Flower, Sir John Lub- 

bock, Sir William Turner, Pro. 

fessor Thomson, Dr. Garson, Mr. 

Sutton, Dr. Keith, and others. If 

Dr. Dubois’ thesis be adopted, that 

these specimens belong to the same 

individual, then we are bound to 
admit the existence at an early period of an ape more 
anthropoid, or a man more pithecoid, than any re- 
mains have hitherto revealed, thus constituting an 
important link in tracing man back to an early form, 
which probably existed in the Archipithecus in the 
Eocene or Pliocene periods, whence he became differ- 
entiated- from the simians, gorillas, ete. If, on the 
other hand, the bones belong to two individuals, then 
we have evidence of man being contemporaneous with 
an ape at a very early period, having a skull wore re- 
sembling bis own in form and capacity than any now 
existing. The truly scientific attitude isto wait for - 
further researches by the paleontologists before we at- 
tempt to formulate our opinions.—Lancet. 

2+ 0+ _—. 
How to Walk Upstairs. 

‘““There are but very few persons who know how to 
walk upstairs properly.” says a well known physician. 
‘* Usually a person will tread on the ball‘of his foot in 
taking each step, springing himself up to the next 
step. This is very tiresome and wearing on the mus- 
cles, as it throws the entire suspended weight of the 
body on the muscles of the legs and feet. You should, 
in walking or climbing stairs, seek for the most equal 
distribution of the body’s weight possible. In walk- 
ing upstairs your feet should be placed squarely down 
on the step, heel and all, and then the work should be 
performed slowly and deliberately. In this way there 
is no strain upon any particular muscle, but each one 
is doing its duty in a natural manner. The man who 
goes upstairs with a springing step you may be sure is 
no philosopher, or, at least, his reasoning has not been 
directed to that subject.” 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 


NAIL PULLING HAMMER ATTACH- 
MENT.— William A. and Frank 8S. Norton, Port Rich- 
mond, N.Y. A simple device for pulling long nails 
without bending them is provided by these inventors, as 
a readily applicable attachment to ordinary hammers, the 
device being easily removed from the hammer when it 
would interfere with other uses. It has an archshaped 
body, whose ends engage the outer side of the claw 
and heel portion of the hammer head, and is secured 
upon the hammer by arms at each side, the attachment 
giving greatly increased leverage for the purpose de- 
signed, as compared with the ordinary hammer. 


GuLAss REFLECTOR BLOWING Ma- 
CHINE.—Lawrence H. Dolan, Alexandria, Ind. For blow- 
ing the glass reflectors used on oil and electric lamps and 
with gas jets, this inventor has devised a machine having 
a two-part mould adapted to shape accurately the re- 
flector as it is blown, there being convenient means of 
continually moving the mould to prevent the glass from 
blurring, and also for raising and lowering the plunger 
which forms the lower part of the mould. The construc- 
tion is designed to facilitate the much more rapid mak- 
ing of reflectors than has heretofore been possible. 


EMBROIDERING MACHINE.-Alois Boehi, 
Newark, N.J. For elaborately embroidering the corn- 
ers of handkerchiefs at low cost, this inventor provides a 
tambour frame having a series of individual holders in 
connection with a reciprocating needle carriage with a set 
of two needles arranged to move in the space between 
each two holders, the sets of needles being at distances 
apart corresponding to the distance between individual 
workholders. Double the number of stitches are thus 
produced than in the pattern, and a unitary design more 
elaborate than the pattern. 


Agricultural. 


FERTILIZER DISTRIBUTER.—Robert E. 
Carlton, Bethany, Ky. This is a hand-operated distribu- 
ter in which two sections, each having a powder recepta- 
cle, are pivoted tc each other, one receptacle containing 
the fertilizer and the other a white insoluble powder to 
mark the place where the fertilizer is deposited. the lat- 
ter being deposited in the ground and the marking pow- | 
der on the surface. 


Miscellaneous. 


BicycLE Hasit.—Emma Dryfoos, New 
York City. This habit has a skirt-like body, divided at 
the back, while leg-forming portions have their front and 
rear lengths secured at their outer edges to the skirt 
body, the latter forming part of the leg portions. The 
habit is designed to have the exact appearance of a skirt 
and yet afford the wearer all the freedom of movement 
obtained with bloomers. It is also designed that a skirt 
of the ordinary type may be readily changed to the im- 
proved style, and a skirt-raising device is provided by 
which the skirt may be held at different heights 
when the habit is used as a riding habit or a walking 
habit. 

BicycLE SKIRT.—Thomas H. Royce, 
Brooklyn, N.Y. This is a garment designed to have all 
the advantages of a completely divided skirt or bloomers, 
while yet presenting the appearance of an ordinary or 
whole skirt. It is formed of two pieces of cloth, one of 
which is a duplicate of the other, and each division has 
at its inner rear side buttons and a strap, whereby the 
skirt may be held in more contracted form when the 
wearer is on a wheel, but will be returned to normal po- 
sition when the wearer dismounts. 


ConDENSER.—Arthur H. Squier, Scran- 
ton, Pa. This is an apparatus for removing moisture 
from gas, and comprises two sinuous pipes, one within 
the other, a vessel having a chamber in each of its ends, 
independent tubes connecting the chambers,. and one of 
the sinuous pipes communicating with one of the cham- 
bers while the other pipe communicates with the intericr 
of the vessel between the end chambers. The inner pipe 
is connected with a gas supply and the other with a ves- 
sel for supplying it with a cooling medium. 


Fuoop GatK.—Augustus C. Willis, | 
Herald, Ill. This is a gate designed to be hung at its ; 
center, and with paddles having sharpened projections | 
to assist driftwood in passing the gate. The gate hasa 
sliding and pivotal movement in its supporting frame, | 
and is adapted to be acted upon by the current, automat- | 
ically regulating itself to the rise and fall of the water, 
means being also provided for holding the gate closed 


against the passage of stock at low water. 


Strap HoLDER FOR VEHICLES.— 
James M. Diffendafer, Churubusco, Ind. This invention 
relates to holdback straps to prevent vehicles running 
onthe horses when stopping, the straps being usually 
secured to the tongues of the vehicle. On the under side 
of the tongue is a plate guide with cerrated edges on 
which slides a strap holder of wire or metal with central 
looped portion adapted to receive the holdback strap, 
the strap holder being adjustable on the guide according 
to the size of the horse. 

BALLOoON.-—Estanislao Caballero de los 
Olivos, New York City. This invention provides im- 
proved means for directing the course of balloone, a rud- 
der being mounted to turn about an axis which inter- 
sects the vertical axis passing through the center of 
gravity of the balloon. The rudder is secured to a ring 
held to run on rollers journaled on Langers forming acir- 
cular runway, the hangers depending from a stationary 
ring concentric with the axis of the balloon. 


Sash Ho.upER. — Joseph J. Kelley, 
Great Falls, Montana. This device comprises.a spring 
plate adapted for attachment at one of its ends, theother 
end having au adjusting arm by which the plate may be | 
locked in a given position, while a roller journaled in 
the plate engages with the runway of the sash. The de- 
vice is simple and inexpensive, and readily attached to a! 
window sash, when it may be adjusted to engage the 
ranway with the force requisite to hold the sash in de- | 
sired position. 

PicTURE CABIN ET. — Otto Messer-' 
shmitt, Milwaukee, Wis. This device comprises a cylin- 


drical case with central vertical shaft, and witbin the 
case is a series of picture holding blocks adapted to 
swing around a common center, there being a lever con- 
nected with the central shaft to separately move the 
blocks. The invention provides a neat and artistic pic- 
ture holder, for the separate display of successive pic- 
tures to be seen through an opening closed by a door. 


Foot Brus. — John Mellor, Aspen, 
Col. This isa brush designed for use as an ordinary foot 
wiper, and comprises a recessed base in which is mounted 
@ brush haviug tlat steel bristles and a rubber scraper, 
forming an effective means of quickly cleaning boots or 
shoes of mud, snow, dust, etc. It does not become 
easily clogged and has the combined action of a wiper 
and scraper. 


Door CHECK.—Thomas Barnes, Raw- 
lins, Wyoming. This device comprises a body portion 
removably attachable to the free edge of a door, and carry- 
ing oppositely movable floor engaging devices, there 
being rubber facings on the parts to prevent injury to 
the door or floor, and to secure a good hold of the check 
on the door and floor when in use. The device may be 
readily removed from the door and hung up near by for 
use when desired. 


Link Burton.—Edward B. Aizuier, 
Newark, N.J. This device consists of two buttons and 
a pivotal connecting link, the pivots being arranged 
obliquely to one another to hold the buttons in a like po- 
sition, or diagonally across the adjacent ends of the cuff. 


Fish Hooks.—Elliott H. Crane, Niles, 
Mich. Two patents have been granted this inventor for 
bait-holding hooks, in one of whicb a spring pin is 
formed integrally with the hook shank, preventing the 
bait from becoming detached, while the other patent 
provides for two integral hooks, a large impaling hook 
and a small bait-holding hook, the normal action of the 
small bait fish being but slightly obstructed, so that it 
will live a long time. 


Drip Cup FoR BoTrTuEs.—James M. 
Howard, Newberne, N.C. This is a shallow cup with 
upwardly curved spring fingers adapted to clasp the 
sides of the bottle at the bottom, and hold the cup there- 
on in position to receive any drip which may run down 
when pouring out the contents of the bottle. 

Norsr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS AND PUBLICATIONS, 


Poor’s DIRECTORY OF RAILWAY OFFI- 
CIALS. 1895. New York: H. V. & 
H. W. Poor. Pp. 700. Price $8. 


This is the tenth annual issue of a volume which has 
become invaluable to all who have business to transact 
with the several railroads of the country, either in the 
way of selling supplies, negotiations as to traffic, the 
introduction of new and patented improvements, or the 
financing of new or old lines. It contains complete and 
catalogued lists of the officials of all steam, electric, cable 
and horse railways, and a comprehensive buyers’ guide to 
the principal manufacturers and dealers in railway ap- 
pliances and all other articles used by railway companies. 
It also has tables of dividends paid by traction and in- 
dustrial corporations, and shows the times and places of 
annual meetings. Its information as to street yailroads 
includes statistics of mileage, equipment, gage, weight 
and kind of rail, capitalization, etc., of all electric, cable, 
and horse roads, throwing iraportant light on the many 
changes now going on in this class of enterprises. The 
total length of street railway lines is now, it appears, 
18,176 miles, of which 409 miles are operated by steam 
dummies, 10,238 miles by electric power, 574 miles by 
cable, and 1,950 miles by? animal traction. The equip- 
ment of these roads comprises 90,857 passenger cars, 
12,568 motor cars, 2,607 dummies, and 45,353 horses. 


ETIDORHPA ; OR, THE END OF EARTH. 
By John Uri Lloyd. Cincinnati: 
Published by the author. Pp. xiii, 
376. Price $4. 


This is a richly printed, handsomely illustrated volume, 
quite unique in its character. It belongs neither to 
science nor romance, and yet has enough suggestions of 
both to show that its author has dreamed of rather than 
labored with many problems of largeinterest, and prefers 
to treat in decidedly eccentric rather than the usual con- 
ventional style. Perhapsthe main idea of the book isa 
warning against intemperance and inebriety. 


CATALOGUE OF THE METROPOLITAN 
ELECTRIC COMPANY. Illustrated cata- 
logue No. 3 of electric light, telephone, 
telegraph, fire alarm and house 
goods supplies, September, 1895. 

Chicago, Ill.: Metropolitan Electric 


Company, 186, 188 Fifth Avenue. 
Quarto. Pp. 755. Profusely illus- 
trated. 


This catalogue contains many hundreds of illustrations 
of electrical equipments and supplies of all kinds, and is 
a fine example of the modern trade catalogue. It con- 
tains a number of interesting rules and tables. 


ALUMINUM. Its History, Occurrence, 
Properties, Metallurgy and Apple: 
tions, including its Alloys. vy Jo- 
seph W. Richards. Third edition, re- 
vised and enlarged. Philadelphia : 
Henry Carey Baird. 1896. 8vo. Pp. 
666. 46engravings. Price $6. 


Ten years ago, aluminum was an almost unknown 
metal. It then sold for $12 a pound, now it is bought for 
50 cents. Then the yearly production was less than is the 
present daily output. At that time the literature on the 
subject was very limited. The classic works of Tissier, Uh- 
lenhuth, and Deville had only appeared. There are now 
eight works devoted to the subject and two journals, the 
Aluminum World, New York,. and L’Aluminium, pub- 
lished in Paris. The lowering of the price of aluminum and 
the increased production has brought to pass the dream of 
Deville, for it is now truly become a metal of everyday 
life. The work of Professor Richards, of Lehigh Uni- 
versity, first appeared in 1887, and was the first treatise 
on the metal in the English language, and for that mat- 


ter is still so to-day. Variousimprovements in metallur- 
gical processes made it necessary to revise the work to 
date, and several chapters have been largely rewritten. 
The sections devoted to the occurrence of aluminum and 
the physical and chemical properties are of particular 
value. That part devoted to metallurgical processes is 
very complete. On the whole the work is monumen- 
tal, and is worthy of the splendid industry which it rep- 
resents. 


AGRICULTURAL CALENDAR FOR :1896. 
Reference book for farmers. By F. 
W. Woll, New York: John Wiley 
& Sons. 1896. 18mo. Pp. 305. 
Price $1. 

DatryY CALENDAR FoR 1896. A refer- 
ence book for dairymen, butter and 
cheese makers. By F. W. Woll. New 
York: John Wiley & Sons. 1896. 
18mo. Pp. 319. Price $1. 


These volames are now published for the second time. 
They consist of a calendar and diary for the year, pages 
for memoranda and cash accounts and a large amount of 
information of great value to the agriculturiat and dairy 
man, including out-of-the-way information of the utmost 
importance to those engaged in these pursuits, such as a 
list of the agricultural experimental stations in the 
United States and Canada; lists of trade papers, etc. 
The works are of handy size and can be easily carried in 
the pocket. 


DiE ELEKTRICITAT. Eine kurze und 
versténdliche Darstellung der Grund- 
gesetze sowie der Anwendungen der 
Elektricitét zur Krafttibertragung, 
Beleuchtung, Elektrometallurgie, 
Galvanoplastik, Telegraphie tele- 
phonie und im Signalwesen. Funfte 
Auflage. Vienna: A. -Hartleben. 
1896 12mo. Pp. 160. 162 illustra- 
tions. Dr. Alfred Ritter von Urba- 
nitzky. Price 50 cents. 


Der Scuuss. Erklirung aller den 
Schusserfol; beeinflussenden Um- 
stinde und Zufilligkeiten. Auf 
Grund eigener Erfahrungen und mit 
Beriicksichtigung der neuesten 
Fortschritte und Erfindungen. By 
Friedrich Brandeis. Vienna: A. 
Hartleben. 1895. 12ma Pp. 280. 
44 illustrations. Price $1. 
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TABLE OF CONTENTS. 


1. Aresidence at Orange, N. J. Two perspective eleva- 
tions and floor plans, also an interior view. Ap- 
proximate cost $12,000. Mr. Frank W. Beall, 
Chicago, IIl., architect. An imposing design, and 
one appropriate to the location. 

2. A Colonial residence, at Springfield, Mass., recently 
erected for Mr. W. S. Scott. Two perspective 
elevations and floor plans. Cost $6,000 complete. 
Architect, Mr. G. W. Taylor, Boston, Mass. An 
artistic design. 

8. A residence recently erected for Rev. S. E. Smith, at 
Corcoran Manor, Mount Vernon, N. Y. Perspec- 
tive elevation and floor plans. Cost $7,500 com- 
plete. Mr. A. M. Jenks, Mount Vernon, N. Y., 
architect. An attractive design. 


4. Adwelling at Hasbrouck Heights, N. J. Perspec- 
tive elevation and floor plans. Cost complete 
$3,500. S. A. Dennis, Arlington, N. J., architect. 
A modern and attractive design. 


5. Two perspective elevations and floor plans of a 
country house, at Lawrence Park, Bronxville, 
N. Y., recently erected at a cost of $10,000 com- 
plete. Mr. Wm. A. Bates, New York City, archi- 
tect. One of the most artistic and picturesque 
country houses in Westchester County. 


6. Public school No. 9, of Erie, Pa., recently erected at 
a cost of $38,000 complete. Mr. Joseph Frank, 
Erie, Pa., architect. The design combines a strik- 
ing exterior appearance and a convenient interior 
arrangement. 


7. A half-timbered cottage of moderate cost recently 
erected at Glen Ridge, N.J. Architect, Mr. E. R. 
Tilton, New York City. A pleasing design. 


8. A view of the Washington Arch, New York City. 
Designed by Mr. Stanford White, of the archi- 
tectural firm of Messrs. McKim, Mead & White, 
New York City. 

9. View of the new Surety Building, New York City. 
Total height from curbstone to coping, 814 feet, 
being the loftiest inhabited building in the world. 


10. Miscellaneous Contents: A great bell._—Calvert Vaux. 
—The world’s tallest structures.—Powerful dredge 
for the Mississippi River.—The centenary of the 
Institute of France——A new corner grate, illus- 
trated._The ‘American Trackless”’ sliding door 
hanger.—The Handco ‘‘straight flus. ” closet, il- 
lustrated.—A simple and efficient pump, illustrated. 
Staining wood.—Artificial fuel.—Ancient glass 
makers —House numbering.—Fires in ‘sky 
scrapers.”—Non-heat conducting coverings, illus- 
trated.—Improved wood. working machinery, illus- 
trated. 


The. Scientific American Building Edition is issued 
monthly. $2.50 a year. Singlecopies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
MacazIng OF ARCHITECTURE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LaReEsT CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Screw machines, milling macnines, and drill presses. 
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A beautifully illustrated 1896 caleadar, 11x14 in., will be 
mailed free on application. Wm. Jessop & Sons, Ltd., 
91 Jobn St., N. Y. 
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Springfield, Mass. 


‘The best book for electricians and beginners in elec- 
tricity is “‘ Experimental Science,’ by Geo. M. Hopkins. 
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¢-@ Send for new and complete catalogue of Scientific 
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Names and Address mnst accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of paper and page or number of question. 

uiries not answered in reasonable time should 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buy ers wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

mocks referred to promptly supplied on receipt of 


ice. 
Miherals sent for examination should be distinctly 
marked or labeled. 


(6691) H. R. 8. writes: Will you please 
give arule for calculating the diameter and height of 
brick stacks for boilers, that is, the diameter and height 
forso much grate surface or whichever the best way to 
put it? A. There is an old rule of thumb for chimneys, 
assigning one square foot of grate per horse power of the 
boiler, and from one-tenth to one-eighth the area of the 
grate for the area of the chimney, varying the height to 
make up for required draught. A more definite system 
of computing chimney power is in use by engineers, by 
which the quantity of coal to be consumed on the grate 
per hour and per square foot, with an allowance for the 
friction of the gases in the chimney, form the basis of the 
formulas for size and height of a chimney. A formula 
based on a consumption of 5 pounds of coal per square 
foot of grate per hour is much used, in which the horse 


a VV Ok See 
. 


power required and an assumed height of chimney are 
factors. Then 
Horse power 
ene =effective area, 
3:83 x Vheight 


which must be increased by its square root x°8 for the 
actual area to allow for friction. In this way valuable 
tables of sizes and heights of chimneys for any horse 
power and for both brick and iron chimneys of round 
and square form have been made. See Kent's ‘‘ Me- 
chanical Engineer’a Pocket Book,” for valuable informa- 
tion and tables relative to chimneys, $5 by mail. 


(6692) C. H. L. asks: Can you give me 
any information as to what causes a chimney to creosote, 
or what is a sure preventive? I have a chimney 40 feet 
long, 20 inches by 20 inches, but about two years ago I 
ran a wood furnace, and it is so bad now that I have got 
tostop my furnace. They told me to puta hood on the 
top of the chimney, and I did so, but I think it made it 
worse, if possible. I have tried all ways that I have 
heard of, and my last hope is that you will be able to tell 
me what it is and what causes it and what to do. I need 
it very much to run my fire to heat my house. The 
chimney is in a good locality and has a good draught. 
It soaks through the roof and drops down in my attic. I 
have been told that a chimney lined with tile would not 
creosote. Will it? If not, why? A. Some chimneys 
condense the creosote and smoke from wood fires. If 
your chimney is so situated as to be safe when burned 
out, it can be fired by building a sharp fire at the bottom. 
Otherwise it should be swept with a splint brush lowered 
from the top. The tile chimney is probably heated to a 
degree sufficient to drive off the creosote. 


(6693) W. 8S. P. writes: 1. A week or 
two ago you spoke of there being no practical way to 
store up wind energy, suggesting that water might be 
pumped into a storage tank and a motor run from thar. 
Why couldn’t a weight be lifted by the wind and this 
weight be used to run a light machine like a dental en- 
gine or smallpolishing lathe, same as a tower clock isrun 
by weights? A. The storage of wind power by pumping 
water into reservoirs, by lifting a large weight or by com- 
pressing air ie practicable only on asmall scale. The 
storage of electrical power is also feasible and in prac- 
tice in afew places by wind power operating a small 
generator to charge a storage battery from which mo- 
tors may be driven. This is probably the more economi- 
cal method. 2. Which is the better for a hot water heat- 
ing system, to leave the water in during the summer or 
draw it off? A. The water should be left in a hot 
water heating apparatus during the entire season when 
not in use. 


(6694) J. C. writes: I have a fine bell 
weighing about two thousand pounds, which is cracked. 
I have been told by filing or sawing out the crack, the 
bell will have its original tone or nearly so. A. The 

! tone of the bell can be restored on a lower pitch by drill- 
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id | Beddin; Guzik Grinding machine, sickle, P. H. Cazier.. 
ing a hole }4 inch diameter at the end of the crack an Redding, 2: i Ge me S242 Grinding machipe, se ckle, FP. H. Caz! 
sawing a kerf along the crack wide enough to prevent | Bedstead, C. Maher. ae 5527253 Hairpin, Wie Me aeccii 

i i i ‘ Bed: tead. lounge, sofa, etc., combined, Lang- ammoc! A. Bidwe! 
the edges from touching by the vibration of the Dell, Hor horn ausan ce eae eal Oh iG 552,323 Hanger fur game, poultry, etc., wv. Huphrat. 
le you descr! le elt jo nt, ittag. noo. ves cs we x farm onica, issbac 

the bell d ibe the kerf should be 44 inch wide at | Belt j a M. Mi tae “jar bo2 ao H : c. Est ‘bach.. 
i i Bicycle cran shaft, H. Jordan. «. 552,376 arness, J. Fis 
the rim of the bell and narrower if convenient toward the Bicycle, electrical, 0. Bolton, Jr. eee'en| Harness tisenuen ae 


552.358 Shinning machi ne stop motion. 2 552. 
- 552.242 | Splint, adjustab le, J. Rackin: : - ++, 552.143 


hole. Bicycle motor, S. B. Battey 3 552,312 Harvester, beet, A. Philipp.............. ; 552,444 Stand. See Washsrand, 
t ] the ee shaver and miter cuter, J. 8. anes ae ~ 85 439 Harvester. corn, a oO. a le ie Houck . 852.290 Staple driver.  pelf-teeding, Michener & Aabbes.. "025 
in ower for forges, furnaces, etc. am, Jr.. ‘arvester, corn. W. F. Punzel......... . 552, eam ler, J. 
(6695) G. G. G. C. asks us to expla Boat. See Folding boat. Lifeboat. , Harvester drivin Wheel, - Macphail. . 552,295 | Steam boiler, B. U. 


cause of sound in a steam whistle. A. The cause of Boller blow-off, steam, T. Mitchell... 

i i i i er e Steam boiler. 
sound in a steam whistle is the same as in any form of Boiler cleaner. 3. D’Veora. 
whistle or an organ pipe, viz.: A vibration of the atmo- | Boiler feeding device, G. 
sphere induced by a vibration set up in a steam jet di- ser ren «Dehn. 
rected against the edge of the bell, the vibration of the Emery & Buck..... 


Hat fastener, C. N. Moller. 
| Hat guard, Feeney & Foy. 
Hauling apparatus, W &J 
Hay sling lock, S. G. Emerson 
Heater. ae Feedwater heate: 
Heater, F. McCarty........ 
Hinge, E. KF. Tilley.. 


- 552,298 | Steamer, grain, J. K. Howie. 
+ 652,243 | Sterilizer for bandages, etc., 
. 552,227 | Stirrup, safety, R. C. & C. F. Galesineki 
weeds ~ 552,241 Stitchea su ‘aces, machine for indentint 


ata Pe 
Bottl fillable, B. Hall H hoe, A. Saute! | ase] Beovoriee sleeser pec ree bined, C. V. 
. 3 A ‘ ottle, non-fillable, B. Ha orseshoe, A. Sauter. w+ 552, ove} cleaner an mper, combined, C. V. 
air or steam column in the bell influencing the tone ac- Bottle, non-Allable Michener & Hullstrung. - it pioee su pore, By Gorton. if e52.470 ie Pah. rate Pau ’ 
i i diameter. ottie, siphon, H. Landgraf......................008 5 ydraulic jack, F. J. COle............ceeesseenceeeee .- 552, ar granulator, Coo) 
cording, esis lent at Bottles, means for preventing fraudulent use of Hydrocaroon burner, J. Darby -..552.236, 552,237 | Suspender device, K. L. Krebs 
(6696) Wwuw.N. C. asks the best way to empty, J. R. Hi 552,821 | Lce and refrigerating machines, gas generator Switch. See Electric switch. 


Bouquet Holder for 5 parmenta, J. Frye.. eeeeee 552,111 for, E. Bretney...........eccceeeeeeseeeeeneeeceens 552,168 | Switch for packing bouses, W. as Perrin.......... aie 
cement a cellar floor 19 feet 8 inches by 26 feet 19 inches, | Box. ines Cash box. Ice box. Lunch box. Re- Ice box, _ ct ia ea . oe operating device, C. E. Si iPP- RR pe id 
3 : . Ox. ice cream fre ~G nebronous single phase motor, C. rown. 
the probable cost and which of the following suggestions Beane See Car brake. Train brake. Index, numerical ‘directory, G.R. A ‘fable. See Lroning Pale. 


Inkstaud, J. H. Christie... 
Insect powder distributer, 


is best if any are good: One suggested to me gravel for | Brazing furnace, B. Rein 


Table and bed, combined, Hassiepen & Stock.. 
Brush, foot, P. Morck 


Tap for drawing kerosene from cans, etc. 


foundation and then a layer of cement. Another sug- | Brush. tooth, J. Frye. Insulating oint, E. B. Giéason i ene te 52.108 
q Burglar al. ttach _ Insulator, C. H. Snively ‘elephone, electr .D. Field. 22020 .. 552, 

gested broken brick or cobble stone pounded down for a ton & Graham a aie Iron. See Curling iron. Telephone ‘stations, signaling and - 

foundation with cement between the pieces of stone or | Burner. See Gas burne . Troning board, ig: Haverman ee s ++ 552368 7 pains for. J. D. Clarke. 552,420 

brick and then alayer of cement for the surface. AN-| puttonseufe WG, SUROD sn ne cessecesseeeecere, 552,154 Jack, "Bee ‘Boor or sash jack. Hydraulic jack. ean. ee 552,469 
Cc See Photo, hi \ agon Th tat d Ih butto lectric, O. F. 

other suggested cement on the bare ground, then a layer Caere. a nee ae graphic camera. Joint. "See Belt joint. Insulating joint. Rail ermont a an pus) utton, electric. F 550 166 

of paving brick laid into the cement and on this another | Gan making machine, C. W. Sleeper........ joint. Thrashing machine, G. F. Conner...... 


layer of cement. Also the quantity of sand and cement | Can opener, E. Er ‘Tren chard..... 
. oe Car brake, A. B. Rouey.. 
proportionately. A. If the cellar is liable to become | Gar buffer plate, railway, J. Rhoads. 


i i Car coupling, J.8. Bishop.. 
very wet or have standing water, it should have a well Car coupling, F.J. Curtis 
rammed bed of concrete of broken stone or very coarse | Car coupling, F. W. Gerlach 

i i Car coupling, T. A. Griffith 
gravel, mixed with equal parts of cement mortar made Car coupling A. Kelly... 
with one part cement to two parts clean sand. When | Car fender, J. H. Astruc’ 
the concrete is set it should have a coat of cement mortar car fonder 6. B Cone: 


34 inch thick. The whole to be not less than 5 inches | Car fender, A. Fryer...... 


Joists, machine for crownin ning fi floor. J. Friedrichs.. 552,360 | Time recorder, workman’s, W. a Bundy.. 
86 Journal bearing, J.McLa Tire for wheels, elastic, J. Tonks......... 
Toe clip. A. V. B. eat [ See 
Tool, combination, J.C. Larson.. 
Knitting machine, &. A. Hirner . Tooth, artificial, C. H. Seeger.. 
Labeling liquids, H. J. Miller........ was ‘Traction engine, E. J. Sbrader.. 
Ladder and fire’ escape, . Train brake, automatic fluid p 
Hardouin............. Clarke osc. oc eis sc cata voseiseaes 
Lamp burner, W. A. Id.. 6 Trap. SeeS Pp. 
343 Lamp, electric are incandescent, J. A. moeher . 562,498 | Trimmer, M. H. O’Brien.. 
Laprobe holder, B. Porter . Trousers. F. W. Samuels. . 
Lead oxide, forming. J. W. Cogblan Truck, Brown & St. got. 


7 i * Car fender, W.T. Haugh | Lifeboat, A’ L. Hassard-Sbort Aruck. cor E. F. Goltra.. 

inches thick. If the cellar bottom is sandy and coi Car fend er, H. Ki famer, Jr. : Lisi : Bee" Hi ecttie are light. t i ¢ ge. Mckenney... 1 Baas 
i i broken brick or stone ramm: ‘ar fender, ngon..... ine adjuster, W. Kaufmann................e.sse00+ 4 ron ce) , 

ately molst, a shin coat of be mad ith Car fender, street, F. Ficchtee Litter, folding, M. Nehemias............ .......+.05 552,195 Tubular articles, device for securing caps or 

even with the cement mortar as above may be made with | Car fender, street. J. W. Harris...... Locations ot distant objects, device for determ- heads to, J. A. Weaver, JI........0..+5 552,159 

ahalf inch of cement plaster rubbed even with a trowel | Car journal cooling device, sit ® Cook ing. W. C. Ratferty....... . 552,261 | Turbine, steam, G. C. Pyle. -. 652.396 


: Car, logging, F. Bedard 
for a finish. Car’ motor, street, J. H. Elward.. 
. is ar platform an uffer, continu: 
(6697) 8S. B. W. says: Will you inform | Car signal, W. Herrman 


me what is the best preparation and what is gen- ca Fontitatins device, O. W. FX 


Loom, F. M. Day....... fst Nejate b'elaietv aed : Twine holder (). Priege 
Loom shedding mechanis 552,089  Typewriting machine, Aes & Edwar 
Lubricator, J. W. Morgan. Typewriting machine key olban ter & Crom- 
Lunch box, J. R. Littlefiel well 
Magazine holder and indicat lende’ Valve cont g 

Magnet, multipolar electro, W.P. Daniels. Valve gear, G. A. J. Telge. 


i Cars, motor suspension for street, G. F. Card. é Manhole and catch basin. combined, D. Dunlap... 552,108 valve gear, steam engine, 3. 'B. Stanwood. 
erally used so Polish. ivory. and how 10, apply? | Also the Carding engines, staple for securing card cloth- Matc tch splint cutting and sticking machinery, Yapors, condensation of, S. G. Merrick.. if 
best preparation and methods for getting a high polish es ng to flats of, Greaves & Wardle... 552.284 i y liams. mate sits of Rad apoarg an + 552,161 ¥ igle wheel 8. 8. M. Caborn. ewer 

i i a ge, pyrotechnic, (ahimann.. , cana Ing illumination, m of and apparatus ending machine. coin-controlie Ison. 
ang fi nish on fine steel such as surgical mstrumments’ and Case. See Show case. for, Houston & Kemnelly............ccceeceeeee . 552,371 | Vessels, topsail yard for sailing. J. Inyo wate 
dentists’ tools when not nickeled. A. To Polish Ivory.— cash box and recorder, § safety, E. W. Locke....... hee cee See Blectrie meter. Wagon jack, P. arata et etal. cadeidvlacauereld 

; i i i . | Cash register, nton ess 7 ! ee Feed m all paper cutter, H. estphaln. 
Firet use pumice stone and finish with putty powder; | Ghajk holder, A. A. Stocker. #62403 | Moistening device, C. W. Beiser .............00.++- 62.462 | Wasting machine, Joa J.0 Brelsford.. 
apply with a buff. To Polish Iron and Steel.—Usually | Churn, &. L. Gillis......... 552,120 | Mould. See Cigar mould. Stone mould. 28 Wasbstand or ar sink, inclosed. C. N. Stacey. 
the article to be polished is firet rubbed down with emery Cigar machine, J. *Reus6 652,447 | Monu ment, Hudson & Crim. 7 ~ S52 Water by galva OPED. 3 ice ssec eee te 


A : As Cigar mould, N. Du Brul.. 
of gradually increasing fineness, after which the article Cigarettes, ' machine for m 
ric Sitar 


552,317 ; Mop, E. Stebinger 
Mortising machine, dovetail, 


is moistened with alcohol or water and polished with | (oth winding macbine, U. Gastie. 0... Gee | Mogeane w Unio atten omceins 106 FESO ja eter closet egugling,faisiab &¢ = 
i i i 2 Coal and ash separating device, S. Bicycle motor. Carmotor. Electric Water purifier and steam ge tor. x 
Vienna lime, rouge or tin putty Gock, R. 7 a win 353.103 motor Syncbronous single phase motor. Water wheel, RF. trump. ee een 52.008 
ay * ‘oin freed apparatus, nkler.. ,! ‘ater motor. ‘ater wheei, turbine, J. aples. , 
(6698) S. H. R. says. Will you publish Collar fastener, W. Hughes.. .» 552,182 | Multiple drill, A.J. Langelier....... ....... seseee 562,379 | Wheel. See Car wheel. Fifth wheel. Harvester 
aformula for a harmless color for the hair, producing Combi horse, be Je Herring Core octieeves har” aber -.. 552,126 Music leat turer. NE A. chanical A Bi ees a ari ving rie Vehicle wheel. Water wheel. 
x Pee ombing and dressing silk or other rs, usical instrument, mechanica e! . ind wheel. 
medium chestnut? A. Where, from some personal idio- a aching tor, Hoyle Scarborough .. 2 552,440 Musical instrument, stringed, C. H. qoaenine: § Wheels t to axles, device for securing, Ww. F. 
nerasy, t! i isa: onveyer, . Webber. , ailer, E.H. Reusse.. eQuive: ; 
ay Abe colee of che bale has disappeared and cannot Cooler, See Axle cooler. Oil can, W. A. Wallingford. Wind wheel, ea R. Whitney 
be restored, a dye may be considered necessary, thefol- Corn shocker, P. Mullane 552,135 | Ore pulp and slime extractor, continuous, Window. self-boisting, J. id Armstrong Hy 
i ice: i i rset fastening, < GORQNT |. AYUONY, sacs de savcinnivascueancorcgeassnnemaareaneae re stretching and splicing machine, G. W. 
towing: wil be SE REE Yi Pat Chemie of eilver ayes Cotton ee saw, ores ‘apparatus for triturating and amalgamating Roxburgb : 552.201 
shotild be avoided, and the use of any dye for prolonged | C Conta gee cat coupling. aur ‘erous and argentiferous Penny & Rich- age Wires strip) sing tool, A. 0: Benecke 
‘ i ; and pole coupling. ues , ‘ood scoring or grooving appliance. 
Hime is detrimental to the hair. onae pipe, comper : W. Wreneb. see Ratchet wreneb. 
1. Brown: Couplitig tor a Scrttons, ww - Comnelly.. 562.318 Packing. valve stem, a Sieon4 & Bate. n ii: fi Pee Wrench. a: Pinkelacker, . Jr. 
: ue chalk holder. F ‘armbam........ .... i ad or tablet for bo. ng ™ al 5 raser rene vigne 
Walnut skins beaten to a pulp........... 402. Cuff holder, A. W. Carlson........+.s++++« 552,273 | Padlock, permutation. A. 8. Coxe et al.. .. 592.277 | Wrench, F. Mossberg... 
Rectified spirit......0...... cece eee eee 16 “* Qultivator and barrow, White & Stevens. s feed Fadiock permutation, W. fyack iveie se . Wrench, J.D. White.. 
: : : urling iron, UBD... ceeee .. cecccceey - S ain reservative, I’. rson 
The above is perfectly innocent in its character. Carling iron’bolder, P. R Lewis Pan. ‘See Saucepan. ‘. — 
q ‘urrent upon moving vehicles, apparatus for au- Paper and making same, animal tissue, 5 
The following is original, and non-injurious: tom atieally maintaining, H. Ee Dey. Release 652,105 PMenowsky Mee als Se Weaiih eee sisee tues cok 552,497 DESIGNS. 
2. Black: Currents into unidirectional currents. apparatus Paper bag machines, counting and separating 
Sulphate of i 10 for transforming alternating, C. Pollak........ 552,260 device for, A. C. Getten . 562,361 | Beam, D. E. Hunter.. + 25,084 
ulphate of iron ~--10 grn. Bicycle pedal f 25.031 
Cutter. See Slate cutter. Wall Paper cut cutter Paper feeding machine, J. P. Comly icy cre pedal frame, + Oe 
Glycerine - Loz. ampening machine, shirt. W. P Paper folding machine, J. G. Hardi Bieveles; ete. ‘Ranke. for, C. . Foun « 25.080 
Water 1 pt pam oard, vehicle, 0. R. Steele. "402 | Paper holder, F. E Wight io Bottle, 0. G. Rankine.. - 25,023 
soe cece e cence pt. Dental b: d ‘i G 8. Kell Pp. t and sub’ Bracket, R. Gunn.. + 25,027 
: : , ntal ban piece. C. ellogg . avement and subway sys 
The hair must be thoroughly washed with this, dried Dental syringe, W N.C. G. Middaugh . Platt sa hiolder for da Magi Clip, 7. Star aes iB Cusincee. : pil 
and brushed once daily for three days; then the follow- Dish cleaner, M stone... Oster 326 Plotogtaal fe camera, Er der for, M. H. Smit  Bg2'246 | Corn bolder. Tr. Bisbop..... * 25,026 
ing should be applied on a small tooth comb, but it | Door check, H. Elmblad.. Photograph ic camera, Peckinpaugh & Otto... 552.259 Corn bolder, M. KF’. Postley.. - 2.0% 
bees Door check and closer, W. H. Taylor 454 | Piano, J. Rohland . 652,146, 552,262 | Dentists’s die Dlate J. G. "Hollingsworth + 35,029 
should not be allowed to touch the skin if the other pre- | poor or sash Jack, G. Spires.. Piano action, J. W. Fischer... | 652.320 | Dish, covered, 'I'. Haviland............. . 25,024 
paration has done so, as a temporary stain would result. | Door securer. F. A. Fotte ter. ........+6- 394 ane attacoment. te oe Poll . ‘ pe 
aeore no gu: st. : Soha dhakes eenenuen x 
3. Gallic acid ... .. 4 gm, Picking rod, C. A. Gregory ae 25.033 
r i i icture exhibitor, rown + 25, 
Tannic acid. -4 pr. Drawing curved lines, apparatus "293 | Pipe coupling, P.'H. Fazrey Silversmith’s s' DB + 25,021 
Water is: cies senda sevesseetceges ten 1% oz. Drawing frame, W. Vv. brelfall “dowai Epes ; lock seam for metal, LG. i in pink, Ball & Cogan aes < 33,035 
P ’ bi] hy reco} or, W. 127222 5521334 | Spoon, ete.. EB. W. Campbell...... . 25, 
After the first application of formula2, the hair should | ~ “for, ROH. COOK. terres ee 276 | Planter and fertilizer: distributer, potato, Spoon or fork bandle, Fare oa 2.08 
Dredging apparatus, J ynn Schofield... ‘i oons, ete., handle tor, - Crowell, Jr + Oe 
be allowed to dry and then be brushed. Subsequently, Drill. See Multiple drill. Planter attach ‘W. Allen. i Stove, heating, G. W. Cope..........s.sccesceceee woe. 25.086 
both formule may be used once daily at an interval of pronner. eee peed dropper. Planter, cane, a 4 pine. y Aguiar. + pedo 
; j r n, J. inne! Planter, corn, Outz........ . 562; 
an hour or so, until a black color is produced. All pre- Dumping apparatus, R, DO, Johnson a Planter. band, I. l. Gordon............ 552,432 TRADE MARKS 
parations of lead and mercury are injurious if used for Dynamo hrs cam a ect DBCr =: Plastic comp: sition and combining same, W.L. 552.960 : 
any length of time; they may, however. be legitimatel. peered ated ial fam Bee gpesn sass ; Artists’ and draughtsmen’s use, certain named 
y 3 Mey may, : B Y | Electric battery. D. 8. Williams. ; 1. ..552,218, 552,22) | Plow, H. A. Brownell . sere materials and instruments for, Hirshberg. 
used where some small portion of hair has, from personal Blectric Hite safety device. x H. D’Unger...... Plow, ditching. F. Funk ote Hollander & Compa ny. Beales aby ace cites cc 21,571 
idiosyncrasy, lost its cdlor, which cannot be restored. | ilectrie meter, Tucker & Hinckley. nen rai | Bostal yaokage ber, Gor Hantingeoa:. Baking powder, Dirid Baking Powaer Company... 37581 
eee seme wwe | Electri? motcr, A. W Smithy. weet Press. See Baling press. Seal hand press, Bicycles, tricycles, carriers, and par taand attach= 
| Hlectric switch, automatic, H. H. Pressure reducer, fluid. F. H. Searles.. . $52,264 rents, Knickerbocker’ Cycle Manufuctucin 
TO INVENTORS, Electrical battery, D. 8. Williams. *s . Pressure regulator, fluid, J. W. Scott.. ~ 552,202 Com patiy, y © 07593 
Electrical ircuit regulator. J.C. M e Printing attachmen for'roll paper bol Bleaching and scouring preparation, East Lanca- 
Electromagnetic mechanism, 3. D. Fela... : livan ¢ & Mathews sbabetiecdeietcas Tate eatee . 552,306 | waite be tactrad 
An experience of nearly fifty yeara,and the preparation | fevat truller, C. H. x st Pe E frat. BB 387 shire Chemical Compan)..............0..0+ 000000 27,569 
of more tban one bundred thousand applications tor Da- | ficyseoine device Docket, Fe ne Pump, W 1 SL Moffa Beo"jgy | Cement. Portland, Societe Anonyme Union Fra- 
tenus at home and abroad, enable us to understand tbe End pate, ets oa Ziegler. “Baader | yderne le....... Stops Gusset Beit 
aws and practice on both continents, and to possess un- 9 Hie fring device. J. Mahin, ** 569'189 iocolate cream drops, ousset...... + 21, 
equaled facilities for procuring patents everywhere. A ngine: sso Gap ene Traction engine. 552,464 pli Ca a RET AD pl SI tal lara : 292.188 Clocks and parts thereof, Bawo & Dotter . 2.579 
synopsis of the patent laws of the United States and all | aya orating or ‘aistiliing apparatus, liquid, E. Rail bond, electrical. M. K. Kendall. + BB3'479 Cough drops, A. Stevane.......... - 21,563 
‘oreign countries May be had on application, and persons heise 552.454 | Rail fastener. C. G. Chamberlai: 339,093 | Klour. wheat, Donmeyer & Gar + 27,556 
contemplating the securing of patents, either at homeor | par strannment for Baldy art wo <a i ong Sb2 A. SAGE | Rail fastener, C. G. Chamberlain. . * 359338 | Foods. prepared, Nutroa, Limited. . » 27,058 
abroad. are imyited to write to this’ office for prices, | Fan, baby carriage J. Bo lares, nyder.... ts Rail fis ne ocr ical, C. —. Kester. * Beo'oay | Glass, cut, natcher Brothers........... « ASB 
which are low, in accordance with the times and our ex- | 1204 mill, J. any FYe+* 850°247 | Teall join an ra i H Sin Beker,  Boo-451 | Hats. caps, and fur garments, W. Wippert.......... 27,550 
(Bae feilivies for conducting the business, Address | freed water heater, C. W. McD B2'186 | Rallway” puouwatic, Bolton & Wikkinsoz - 335531 | Hats, men’s cassimere. wool, and fur, Higson & 
MUN? 'O., Office SCIENTIFIC AMERICAN, 361 Broad- akon led . ailway, pneumatic, on ‘kinson.. + Dee Collings COMPANY.........c..ccseseeccessevsseeseee 21,549 
way, New York. Feedwater purifier, galvanic, S. G. Cabell.. 552,414 | Railway rail bond, electric, K. J. Jones - 552,477 Frulling and cleaning coffee, rice, and othergrains, 
. . Feedwater purifying apparatus, S. G. Cabeii.: 552,412 | Railway signal. electric, E. B. Cutten........ - 552.279 | machine for, En elberg ’‘uller Company * 97 584 
Feeding and printing machine, J. H. Goodbar 122 | Railway signaling apparatus, electrical, H Am Lamps, bicycl 1e,’4 neon We ERG toe SRG, esto "581 
INDEX Fences, ae for applying stay wires to wire Bain BR a) RES aoe Pa | Lantern stereo ivcons, “and similar goods, magic. Wade 
#9 s OMUDANY 5 vis selce si venct ese s oleae cme 
D OF INVENTIONS | kencer. r Railway wehicles, means ‘for operating electric, - | tamer rade: trom ro iid, ‘and iam’ aii 
"1 852204 | Ratchet wrench, Gilbert & Oliver BEATA noe and aoe Siete 
For which Letters Patent of the Rattle, G.C. Smith. ...........c..0. seceseceeeeeseenes 552,399 Company. 
7 222 | Recorder. See Time recorder. Liquors, malt, 
United States were Granted Refrigerating machine, A. Kreusler................ 552.481 ; Metallic articles, including garment an Seta 
Y aeaies Rempter. See Autographic register. Cash reg- suraiehiigs and fastenings and jewelry, T. & ae 
<9 . M. Carlyle. aa Bh 
December 31, 1895, Regheting he uber of ngrgngpaMlOn | No‘na boncin i Seba ee 
Footwear. J. Pers « 562,25 Regulator. Fee ‘Dynamo regulator. lectrical Perfumery Met Lreoarationee cawder toilet 
~ om . +. Dyer circuit re H t } 
4ND EACH BEARING THAT DATE. | Furnace. a prazin i melting Rein, combined driving and check. R. 8S. Pickett.. 552,393 ° vai and ingredients for: the: bath; Firm ot 
nace. Smoke preventing furnace. Retail box or package Pickles & Scott. $52,509: pne fabrics and corduroys. corded cotton, W. = 
. Furnaces. ventilation mechenism for locomotive Riveting machine. C. A. Skeie 552.298 Eile aarnee and’ co corduroys. corded cotton, W. 21,554 
[See note at end of list about. copies of these patents. | or other boiler, N. J. Noble............0008 eeeee 552,196 | Rolling mill feed table, T. J. COT, BRE pigeon 500s crorooting, insulating aud -” 
Raa ae See Screw toread «age. Rope winding mechanism. C. E. P. Johnson....... 362,183 the ‘manufacture of ornamental and useful 
Aerial navigation, E. J. Pennington................ 5 eee er tor chargloe he ida’ with, 3: 562,214 | Saucepan, L. J. Painter. - $52,390 | _ articles. Colophite Manufacturing Company 
Alr drying and purifying compound, Re M Maguire 4 oot 959.482 | Saw. compass B. White. e242 «Preparation for cure of beadache, J. B. Ebbs 
AL Purves 3 i Gas burner, J. F. Barker.. : £52;345 | Saw support, A.J. Deetz......... : 7. 5521355 Hetrigeratora. Keyser & Co POP ADY eeernests 27'564 
larm. See Speed Gas engine, Rinehart & ‘Turner. 2388 Scale, Computing, J, W. Culmer 1 552.278 Sheeting and pi # : 
Ammunition, miniature, H. Andrews.. 090 Gas engine generator, G. W. Roth Scale’ platform, 8. T. Braley 352972 Sheeting and pillo w cases, H. B. Claflin Company. pee 
‘Autographic register, H. Harrer - 552474 Gas exhauster, rotary. J. W. Wilbraham. Screw thread gaze, 8. Darling .. ; 82/938 , Shum, Southern Snuff Company. «os... esos o-* 21661 
Autographic register and cash drawer, combined, Gas cenerating and supplying apparatus, W- Beal, car, L. Av Foote. ......--- ~! B52.175 | Soapflaunary and tollet, Wallace Kirk Soap Com- 
A Grimes & SEL ae ack: sosevesdeesne’ snes ++ 552,385 larke.. - Seal hand press, L. A. Foote...... + 852,174 
Bee ee iee Mae tee - 96243 Gas generating apparat 100 | Secondary batterv, Faure & King 552.425 
Avisi, jo Sor nkler, M. lar $08 237 Gas generator, Bretney Dickson. : Secondary battery, Krotz & Spenc 352,322 | stobe polish J. Moran 
xe Be ee Ores Ree 952.389 Gas generator, acetylene, C. C. Jone: Seed dropper, Harman & Romans.. 502,44 | Vawetoons, Hith & Rama 
Azle box car. WM. Sbumway.. ++ 552,209 Gas generator and burner, C. R. Clark Sewer trap, Weinheimer & Orr .. 562'215 | Whisky. Rutherford & Kay 
Axle cooler, 1 C00 .2385 Gas lighter, electric, P. Meyer....... Sewing machine, G. \V. Weiss. . 552160, 552.216 Wood dller, Star Wood Bik 1 Compan: 
Aries and apindles, machine for repairing, 0. Gasoline or vapor burner, J | grabbers. : Sewing machine ruffling attachment, Goodrich & , e pany. 
Co ee ee rs + ear, apee: chan; ng, ‘am . 552. 124 Barnum 552 494 see LE Wie? <o 
Baling prea: J. J. Burnsbire.. . Apr inted ¢ copy ot tne specification and drawing ot 
Buling press, G. V. B. Williams ... Generator. “Bee Gas generator: Gas enginé wane Shaft and pole cou pling. Ee Wolk: ; pes. 163 any patent in the foregoing list, or any patent in print 
Bales, apparatus for removing cor Glass articles, machine for ornamenting, L. H. Show case, P, Henrichs......... * 552¢289 | Issued since 1863, will be furnished from this office for 
drical eotton, C. W. Whit IGler ves ss3ces sty savaessasana Senceweses aheacee 552,461 | Signal. Sée Car egignal. Railway signal. vrs Seiv®® | 2cents. In ordering please state the name and number 
Bathing appliances, water mixer ‘for Glass, composition for manufacturing, A. P. "| Signaling system, Bezer & JObNSON................ . 562,093 | Of the patent desired. and remit to Munn & Co., 361 


7. 659°417 | Broadway, New York. 


552,119 Canadian patents may now be obtained oy the in- 
552,364 | ventors for any of the inventions named in the fore- 
552,112 | going list, provided they are simple, at acost of $40 each. 
652.372 | If complicated the cost will be a little more. For fuli 
652.341 | mstructions address Munn & Co., 361 Broadway, New 
York. Other foreign paents may-also be obtained. 


Singletree attachment, P. W. Cawtbou 
Siphon, automatic flush tank. C. H. Gillett 
Slace cutter, S. P. Glunt. 
Sleigh runner for children’s carriage 
ting furnace, H. Huber........ 
Smelting furnace, electric, Vincent e! 
Smoke preventtng furnace, L. F. Shinners.. 


Batteries and making same, dep 
primary, Thurnauer & Kohn 
Battery. See Electric battery. 
tery. Secondary battery, 

Beading machine, P. W. Minor..............00000 oe 552,193 in rker 
Bed and fire escape, “convertible, H. Marcheter... 552,132 Grate, Ker. W.E. Fitch.. 
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WMadvertisements. 


ORDINARY RATES. 
Inside Page. ench insertion - - 75 cents a line 
Back Page. ench insertion - - - - $1.00 a line 


For some classes of Advertisements, Special and 
ihaner rates are pscoyr nl ; 


‘The above are cnarges per agate line—aoout eight 
words per line. ‘I'his notice shows the width of the nue. 
and is seu in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
meni, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursday 
morning vo appear in the rniiowing week’s issue. 


OOD or PIETAL WORKERS 


without steam power can save 
time and money by using our 


Foot andHand Power Machinery 


SEND FOR CATALOGUES— 
A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 


The Curtis Steam.... 
Pressure Regulator @ @ 


A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper- 
ating expenses. 


2 Send for circular S. A. 


D’ESTE & SEELEY Co., 
29-33 Haverhill St., Boston. 


Twit 


| 
I 


bil 


oo 
a 


[gia 


currency or stamps, we will 
send by mail, postage paid, 


aenTeW eee 
) Cup 


-You will be delighted 


For $I 


capacity % oz. |) 
with it. Send forour catalog of special- 


ties. VPenberthy Injector Co., 
116 Seventh St., Detroit, Mich. 
EADIES save your time, life and home by using the 
best fire kindler, that is always safe, ready 
and reliable. You can light your fire without paper or 
kindling wood with our kindler, and it will never burn 
out. Sent prepaid for 25 cents. Agents wanted. 
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Description of 8 plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75110-volt incandescent lamps. or of being used as a 
5h. p. motor. This machine was constructed especially 
for the benefit of the readers of the scientific american, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
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By H. W. Turner. Geological history of the gold belt 
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matter pertaining to the work. They are of great per- 
manent value. Forwarded to any address. 

MUNN & CO., Publishers, 


361 Broadway, New York. 
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ON THE ELECTRIFICATION OF THE 
Air.—A ‘communication to the Philosophical Society of 
Glasgow. by Lord Kelvin, on the cnuse of the want of 
homogeneous distribution of electric density in cloud- 
less air ut moderate heights above the eurth’s surface. 
With 1 illustration. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1015. Price 10 cents. Tobe 
had at this office and from all newsdeulers. 
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DIGESTION IN PLANTS.—BY J. PENT- 


land Smith, M.A., B.Sc. An interesting paper discuss- 
ing the processes by which food material is rendered 
available for the nourishment of the plant organism. 
With 4illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1027. Price 10 cents. To be 
had at this office and from all newsdeulers. 
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THE AGE OF THE EARTH.—AN IN- 


teresting paper by Jonn Perry, in which the author dis- 
cussesthe subject very generally, with a view to clear- 
ing a way the misapprehensions that exist among modern 
geologists and palzeontologists, who ure no longer uni- 
formitarians, and physicists who are represented by 
Lord Kelvin. Contained in SCIENTIFIC AMERICAN SUP- 
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ARGON, THE NEW CONSTITUENT 
ofthe Atmosph ere.—A very full abstract of 4 paper by 
Lord Rayleizhand Prof. William Ramsay, read before 
the Royal Society. Reasons for suspecting a hitherto 
undiscovered constituent in the air. Proof of the pres- 
ence of argon in the air by atmolysis. Separation of 
argon on a large scale. Density,spectrum and behivior 
ofargon. Liquefaction and soliditication of argon. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
1000), 1001 «nd 1002. Price 10 cents each. ‘11'0 be 
had at this office and from all newsdealers. 
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the Book of Tools: ‘It is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits.” 

“A Book of Tools” is our cata- 
logue, 550 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
Plies of all kinds, and we will senda 
copy free post-paid to any address 
upon receipt of 25 cents in stamps to cover cost.of post- 
age and advertising. 


CHAS. A. STRELINGER & CO. 


Address Advertising Dept., DETROIT, MICH. 


ATES BREAKERS 


¢ GREATER CAPACITY USING LESS 
come ' POWER THAN ANF OTHER ON EARTH 
[ —— nd pi 
d 


MoDERS MACHINE Ry 


Fi NG. EVERY DESCRIP ry, 


GATES IRON WORKS» T 


ROCK 
AND 
ORE 
r 


We deve funashed Rape for 
Same of the largest Drives 
a (he country. 


A PHANNON 
COMPANY, 
P ib Uple'S., CHICAGO. 


IN GREAT VARIETY. 


Cutting all sizes up to two 
inches. 


WELLS BROS & CO., 


Greenfield, Mass. 
P.O. Box B. 


ee ae ae ee eee te 5 
E NAPOLEON” 


BICYCLES 
ARE SUPERB... CATALOGUE FREE 


) ‘THEJENKINS CYCLE CO. 
48 and 20 Custom House Place, Chicago 
ee v 


CAUSE OF LUMINOSITY IN THE 
Flames of the Hydrocarbon Guses.—By Prof. Vivian B. 
Lewes. An important paper in which the author en- 
deavors to show that the luminosity of hydrocarbon 
fiames is due to the localization of the heat of formation 
of acetylene in the carbon and hydrogen produced by its 
deco m position, and the cause of such localization. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 
1012 and 1013. Price 10 cents each. ‘1'0 be had at 
this office and from all newadealers. 


ocean I TOD ACAD! 


At a recent test by the Solvay Process Co. of Syracuse, 
N. Y., of eleven different pipe Coverings. 8y 


OUR COVERING 


gave by tar the best results, showing a saving ina 
year of over $158 on 60 feet of 8 in. pipe at 100 Ibs. pressure. 


New York Fire Proof Covering Co., 121 Liberty St., N.Y. 


ss TELESCOPE 


W.& D.MOGEY. 
BAYONNE CITY. Nov 


Magnet- 


IE 


YPNOTISM pir criger*one teo8 Sesonal 
ism 10c. Dr. Anderson, 8 4 1, Masonic Temple Chicago. 


IANOS! ORGANS! 


Test trial for 30 days in your own home. NO MONEY REQUIRED. 


™ PIANOS-ORGANS FROM $25.00 UP, j 


Complete Musical Outfit, CASH or EASY PAYMENTS. @ 
NEW SOUVENIR C AT ALOGUE Awork of art illustrated in 10 colors. 
NEW § s itand send i FREE. allyou have todo lars ask foritvo-dey : 
on it and Sen ou have ois gaek ior ay 
i plogee, Remember the is the old esiabliahed neues of CORNISH & CO. the TC 
ly tirm in the world selli exclusive rom am. single instrument 
orice. we save you from $2500 to $250.00. Write at once, CORNISH & CO., Estab. 30 yrs.,Washington,N.J.. 


MEssrs. MUNN & Co., Solicitors 
of Patents, have had nearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, 
whether an invention probably is 
Patentanle by writing to Munn & Co. 

mmunications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free, 


"© ACCESSORIES.C 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientific Amere 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 


ayear. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway. 


Genuine Hard Porcelain 


.FO ; 
ELECTRICAL PURPOSES. 


Prices and.Estimates on Special 
Work Given on Application. 


BRUNT & THOMPSON, 
Successors to HENRY BRUNT & SON, Manufacturers. 
East Liverpool, Ohio. 


VOLNEY W. MASON & CO. 
PRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENCE, R. I. 


«_DEAFNESS 


and HEAD NOISES relieved by using 


Wilson’s Common Sense Ear Drums. 


New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medica] skill has 
given no relief. 3afe, comfortable, and invisible; no 
wire or string attachment. _\\ rite for pamphiet. 


SUPERIOR TO COTTON WASTE 
Endorsed by Fire Underwriters 
Safe, durable, cheaper 
Agents wanted 


AMERICAN SILK MFG. CO. 
313 Walnut Street, Philadelphia, Pa. 


FORMED MILLING CUTTERS 


> cane 7 nOR . 
a Fa Milling Parts of Machinery. 


——— These Cutters can be made in a great 
me a. | 
Vp 


Drum in position. 


variety of outlines and can be sharp- 
wened by grinding without chang- 
“ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 


SS ; ILSON KAR DRUM MANUFG. CO. 
— agg rsssio ee Rial ee pw Unuisviile trust Co. Building, Lowsvili Ky.” i 
The L, § Starrett 60, B°o°sox is ATHoL Mags, SE eee: ee roadway, New Yor 
A Catalogueof 64 TO 8 ‘U 


a\ Valuable Book 


FOR THE HOLIDAYS. 


HW 
information of cost of raising poul- 
try and at the least expense. The 
book isworth dollars to you. Address 


A. F. Williams, 61 Race 8t., Bristol, Conn. 


NESS & HEAD NOISES CURED 
DEAF: my InvisibleTubular Ear Cushions. Whispers heard. 


‘arranted to help more cases than all similar devices 


MONITOR 


combined. Helpe arnas glasses doeyes. Sold by 
¥. Hiscox only, 853 Br’dway,N.Y. Send for book of proofs FREE 


VAPOR LAUNCH. 


Engine and helm controlled 
from bow. ‘Latest improved and 
only 12to1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3,5and 7h. p. No licensed en- 
gineer or pilo’ required. Speed 
and safety guaran . NO - 
gerous naphtha or gasoline used. 


————— 


Marine Vapor Engine Co., Jersey City, N. J. 
Thoroughly taught by re- 


Shorthand by Mail porters’ Gataiogue and pret 


lesson Free. Potts Shorthand College, Williamsport, Pa. 


o/ / 


THE FISHER 
Patent Steam Pump Governors 


For Steam Pumps Working under Pressure 


and the 
FISHER PATENT GRAVITY GOVERNORS 


Yor Steam Pumps filling elevated open tanks, 
are the moat positive and durable devices 
m: for the purpose. 
REDUCING ALVES, 
@@” Send forcirculars and testimonials. 
FISHER GOVERNOR Co.. 
2018.1st Avenue. - - Marshalltown, Icwa. 


Bauer's Economical Flue Scrapers 


(Patented) remove scale and sediment 
from outside of boiler flues, 
. Made of tool steel, 
hardened, 2 edges on 
each scraper. Save 
fuel, flues, compound, 
Mjetc. Sent on trial. 
Used in 93 cities. Send 
for illustrated circu- 
lars and testimonials 
a from users. 


E. RAY] ‘IELD, 371 Dearborn St.. CHICAGO 


Wanted. Stationary engineers to send us their address 
Valuable information will be given regarding a newand 
perfect system Of lubricating cylinders. State whereem- 
Ployed, Imperial Oil and Grease Co., McKeesport, Pa. 


Gearhart’s Family Knitter. 


Knits a stocking heel and toe in ten min- 
utes. Knits everything required in the 
household from homespun or factory. 
wool or cotton yarns. Most. practical 
knitter on the market. A child can ope- 
rate it. Strong, Durable, Simple, 
Rapid. Satisfaction guaranteed. 
te Agents Wanted. For particulars 
and sample work, address 
@. GHARHART, 
4 Stone Street, Clearfield, Pa. 
A Revolution in Pho- 
tographic Printing. 


the Musical Instru- 
-,,,When exposed to the same light, prints 
500 times quicker than albumen. .. 


—— © QO 
No dull or rainy weather to interfere with yeur work. 


& 

0 ile 

ly TRADE KMARK. p> 

z ee r GLOSSY or MATT. No dark rooms nor complicated manipulation. 
g eee 


Devel ped and toned as fast as the printing frames can be filled. A choice of tones more 


12,500 Receipts. 
Bound in Sheep, $6. 


708 Pages. 
Half-Morocco, $6.50. 


Price $5. 


This splendid work contains a careful compilation of 
the most useful Receiptsand Replies given in the Notes 
and Queries of correspondents as published in the sci- 
entific American during the past fifty years; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; neariy every braneb of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as t~ product of the stud- 
ies and practical experience of .ue ablest chemists and 
workers in all parts of the world; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Aimost every inquiry that can be thought of, relating 
to formuls used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
vVaiue in their respective callings. 

Those who are in search of independent business or 
empioyment, reiating to the home manufacture of sa m- 
ple articles, will fnd in it hundreds of most ex cellent 


suggestions. 
G2” Send for Descriptive Circular. 
MUNN & CoO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 


END for Catalogue oi 


J. 


Price 
$8. 


beautiful than can be produced on anyother paper. Permanent prints. The greatest paper 
for hot or damp climates. :$5 ceuts in stamps brings two sample duzen cab’s, developer 
and three sample prints. Nepern Platinoid, Enameled and Rough Bromide Papers are 
the best and most uniform inthemarket. Nepera P 0 P, an snuoluble gelating paver. 
aper. 


. Rembrandt, a Matt Printing-out 
Nepera Chemical Co., sole Manufacturers, ‘NEPERA PARK, N. Y¥. 
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MECHANICAL DRAWING & 


Mechanics, Steam Engineering, Electricity, Alt 
‘Architecture, R. R, and Bridge Engineering, | " 
Plombing, Heating, Mining, ngligh Branch. 
es, Send for free circular, stating subject 
wish tostudy or your trade, 
‘orrespondence School of Industrial 
Sciences, SCRANTON. PA. 


Inventive Problems Solve 


plified. Best references. Secrec 
OUNSBURY, 5 Beekman 8t., 


ICE 


Ideas devel- 
oped and sim- 


guaranteed. W. F 
oom 919, New York 


MACHINES. Corliss Engines. Brewers’ 
and Bottlere’ Machinery. THE VILTER 
Mra. Co., $99Clinton Street, Milwaukee, Wis. 


ERY 
NASSAU 8Y_N.Y. 


NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 


BI-SULPHIDE 
imals, etc. _Manufa 


OF CARBON 2°. Hi YPOR Giovetan’, onto 


MANUAL AND SENSE TRAINING THE 


Great Problem in Education.—By Peter’. Austen, Ph. 
D., F.C.S.. A plea for the education of the young 
through the training of their powers of observation, 
judgment, and reasoning. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1026. Price 10 cents. 
‘1’o be had at this office and from all newadealers. 


for use m the arts, Killing Insects 
in Grain, Killing Burrowing An- 


IARDEST 
DIAMOND 
DER-G 


NOWN. 


ABRASIVE ERY. 

OWDER SUBSTITUTE. If 
WHEEL;SLAB & ONE 
IONONGAHELA CITY. FA. 


SCROLL SAWS 


catalogue. Wilkinson Oo., 88 Rando); 


Foot Power Machinery, Tools, 
Forges, Drills, etc. Send 40 for 
ph 8t., 


EXPERT MODEL MAKING, ="3"= 


J.C. SEYL, Prop. Chicago Model Works, Chicago, Jil. 179 
H. Madison St. “Write for Catalogue of Model Supplies 


Star + Maps 


By Richard A. Proctor, F.B.A.S. 


x * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the pmn- 
cipal stars and constellations, showing their relative 
Positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
@ general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, usefal 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
2.50, postpaid. 

MUNN & CO., Publishers, 
361 Broadway, New York. 


STABLISHED 1850. 


ANCE MACHINE WORKS 
Perecst DEFIANCE. OHIO, U.S.A. 
MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 
FOR HUB.SPOKE, WHEEL.BENO- 
ING, WAGON,CARRIAGE ,SHAF T, 
POLE,NECK- YOKE,S'NGLETREE, 
HANDLE & BARREL- HOOP. FACTORIES, 
LARGEST LINE IN THE WORLD 


Sand Belt Machine FYN IZ Xe REGO unla ds 


Valuable Holiday Gift! 


A COPY OF 


Experimental Science 


Seventeenth Edition. 


THE DEFI 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a holiday present for any man, 
womarn.,atudent, teacher, or anyone interested in science. 

In the new matter contained in the last. edition will be 
found the Scientific Use of the Phonograph. the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Lilusions,the 
Optical Projection of Opaque Objects. new exveriments 
in Projecticn, Iridescent Giass, some points in Photo- 
graphy. inciuding Hand Cameras, Cane Cameras, ete.: 

ystems of Electrical Distribution, Electrical Ore Find- 
er, Flectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter whicb will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 
bound. Price in cloth, by mail. $4. Half morocco, $5. 

GP Send jor ritustrated curcuiar. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BRUADWAY, NEW YORK. 


[JANUARY 11, 1806. 


WModvertisements. 


ORDINARY RATES. 


Inside Page. each insertion. - 735, cents a line 
Back Page. each insertion. - = $1.00 a line 


ty” For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate ty:e. Hngravings may head acver- 
tisements at the same rate per agate iine, by measure- 
ment, as the letter press _ Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


There are monarchs, there are monarchs, 
Men of every clime and hue, 
From the Czar of all the Russias 
To the Prince of Timbuctoo : 
Monarchs good and monarchs famous, 
Monarchs short and monarchs tall; 
But the dest is our Monarch— 
It’s the Monarch of them all. 


Monarch 


King of Bicycles—A Marvel of 
Strength, Speed and Reliability. 

4 models. $80 and $100, fully guaranteed. For children 
and adults who want a lower price wheel the Deflance is 
made in 8 models, $40 to $75. 

Send for Monarch book. 


MONARCH CYCLE 
MFG. CO., 


Lake, Halsted and 
Fulton Sts., OHICAGO. 


83 Reade Street, 


Ricycies, Watches Guns, Buggies, Harness, 
Sewing Machines‘ . Pianos Safes,Too:s 
scales of all varieties and 100v other articles. 
Lists free. Catcago Scare Co., Chicago. Il. 


Al a Price 
The Galenrated eae: seers 


"HORNSBY-AKROYD" 


a——§ Oil ENGINE 
The De La Vergne Refrigerating Machine Co. 
Foot E. 138TH STREET, NEW YORK. 


AbeaTsE on FINE TOOLS INEVERY SHop, 
sThueGUE BESLY & GO. 


GUE 
Ye CHICAGO, ILL.U.S.A.—— 
DE THE 


) 


9 OY 
YC 

~- SEND FOR 
CATALOGUE 


UNTER ARMS CO. 


FULTON N.Y. 


Ri 


UNTER 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


ins bi pmicannprniewonieecanin tain ieee ppm atng an a onan naar ta 6D 
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This Company owns Letters- 


Patent No. 463,569, granted 


ivnjenatedagtsnupeb mem iainy 


te Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 


Srientific American. 


Ridden by the Elite 
Of both continents. 


Elegant in Design, 
Superb in Finish. ~"z2" FREE 


THE ACME OF PERFECTION IN CYCLE CONSTRUCTION. 


Do You Play Cards? 


Trump . 
e : 
-e0: | 
Above % actua ]size. 
Send two-cent stamp and we’ 


IGYGLES, 


Game 


Our SOUVENIR GAME COUNTER 


Art catalogue describing ladies’ and gentlemen’s models free by mail. 


INDIANA BICYCLE CO., 


ee INDIANAPOLIS, IND, 


Every Bicycle Rider Will Want It! 


The Only Perfect Adjustable Handle Bar yet produced - = 
= Be sure and see the Lovell Adjustable Handle Bar and judge for yourself. 


LOVELL DIAMOND CYCLES, 


14 New Models for ’96. 


Send for llustrated Catalogue with full particwars. 


JOHN P. 


LOVELL ARMS CoO., 


BOSTON, MASS. 


THE MOST PUPULAR SCIENTIFIC PAPER IN THE WORLD. 
¢@ ESTABLISHED 1845. 
Circulation Larger than all Papers of its Class Combined. 


Only $3.00 a Year, including Postage to United States, Osnada, and Mexico, 
including Postage to nll countries in the Postal Union. 


This unrivaled weekly periodical,now in its fifty-first 
year, continues to maintain its high reputation for 
excellence, and enjoy 8 the largest c’ 
ned by any scientific Publication. ii 

ontaing sixteen e8 utiful 
cont ly apixteen Ja it Présehte in po 
scriptive record of the most novel, interesting and im- 
porsane advances in all the principal Sopartments of 

cience and the Useful Arts, embracing Biology, Geo- 
logy, Mineralogy, Natural History. Geography, Arche- 
ology, Astronomy, Chemistry, Electricity, Light, Heat, 
Mechanical Engineering, Steam and Ra’ Wray engineer: 
ing, Mining, Ship Building, Marine Engineering, Photo- 
graphy . Technology, Manufacturing Industries, Sani- 

ary Engineering, Agriculture, Horticulture, Domestic 
Economy, Biography, Medicine, etc. A vast amount of 
fresh and valuable information pertaining to these and 
allied subjects is given, the whole profusely illustrated 
with engravings. 


Each issue contains a full list of inventions for which 
patents bave been granted by the United States Sach 
week, giving thename ofthe inventor. The Notes and 
Queries department, with its full answers to various 
questions in mechanics and general science, will alone 
Tepay the reader for a full year’s subscription. 


The most important E Works, Mechanisms 
and Manufactures, at home and abroad, are represented 
and described in THE SCIENTIFIC AMERICAN. 


lation ever at- 
Every number 
printed, ele- 
lar style a de- 


$4.00 a Yenr, 


g abounds with fresh and interesting subjects for dis- 
cussion, thought or experiment. It tends to improve 
the mind; encourages to self-exertion, activity and 
development; furnishes hundreds of useful suggestions 
for business, and for simple light and profitable occu a= 
tions. It promotes Industry, Progress, Thrift an in 
telligence in every community where its circulates. 


THE SCIENTIFIC AMERICAN should have a place in 
every Dwelling, Shop, Office, School or pibrary. Work- 
men, Foremen, Engineers, Superintendents, irectors, 
Presidents, Officials, Merchants, Farmers, Teachers, Edi- 
tors, Lawyers, Physicians, Cler; en—People in every 
walk and profession in life, will derive satisfaction and 
henedt. {rom a regular reading of THE SCIENTIFIC 

MERICAN. 


As an instructor for the young it is of peculiar advan- 
tage. ry it.—Subscribe for yourself—it will bring you 
valuable ideas; subscribe for your sons—it will make 
them manly and self-reliant; subscribe for your work- 
men—it will please and assist their labor; subscribe for 
reer, irlende—it will be likely to give them a practical 

in life. 


One copy of THE SCIENTIFIC AMERICAN and one 
copy of THE SCIENTIFIC AMERICAN SUPPLEMENT (see 
prospectus below) will be seut for one year, postage pre- 

to any subscriber in the United States, Canada, or 
ico, on receipt of seven dollars by the publishers. 


B00 0Q 


Scientiric AMERICAN SuPPLEMENT. 
Published Weekly. $5.00 a Year, including Postage. 


This is a distinct paver from THE SCIENTIFIC 
AMERICAN, but it is uniform in size with it, every num- 
ber containing 16 octavo pages. THE SCIENTIFIC 
AMERICAN SUPPLEMENT embraces avery wide ran a 
of contents, covering the most recent and valuab 
contributions in Science, Mechanics, Architecture, and 
Engineering, from every part of the world. Every 
number contains several illustrations. consisting in p art 
of important engineering works, in progress or complet- 
ed, both at home and abroad. It presents the most 
recent papers by eminent writers in every de ment 
of science, and every number contains information use- 
ful to engineers in every department of industry, civil, 
mechanical, electrical, e' 


Translations from French, German and other for- 
eign journals, accompanied with illustrations of Grand 
Engineering Works; also of Naval and Mechanical con- 
structions of magnitude, projected, progressing, and 
completed, at home and in all countries abroad. 


The most important papers read at Scientific Con- 
ventions, by the best and most profound thinkers, will 
be found in THE SCIENTIFIC AMERICAN SUPPLEMENT. 
This paper, when preserved and bound, forms a most 
aseful 


encyclopedia of information, and presents a com- 


plete history of the TORT ess of the times in the Sci- 
ence: . and Mechanical Engineering. This paper 
contains no advertisements. A catalogue of subjects 
ublished in THE SCIENTIFIC AMERICAN SUPPLEMENT 
8 furnished on application. Thisis found of great ser- 
vice to such as are informing themselves or making a 
study of any special subject in any department of sci- 
enceor mechanism. 


Price—%5 a year, in advance: or one copy of THE 
SCIENTIFIC AMERICAN (see prospectus above) and one 
copy Of THE SCIENTIFIC AMERICAN SUPPLEMENT both 
mailed for one year for $7, payment in advance to the 
publishers. 


To Foreign Subecribers.—Under the facilities of 
the Postal Union, THE SCIENTIFiC AMERICAN is now 
sent by Post direct from New York, with r 
subscribers in Great Britain, India, Austra! 
other British Colonies; to Krance, Austria, 
Germany, Russia, and all other European states; 


larity, to 
a, and all 
Bel ‘ium, 

apan, 
Brazil, and all States of Central and South America. 
Terms, when sent to forei; courtries, Canada and 
Mexico excepted, $4, gold, for SCIENTIFIC AMERICAN, 
one year; $8.50, gold, for both SCIENTIFIC AMERICAN 
and SUPPLEMENT for one year. This includes postage. 
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THE SCIENTIFIC AMERICAN BUILDING EDITION. 


Published Monthly. 


This is a Special Edition of THE SCIENTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains thirty-two es, forming, 
practically, a large and splendid Magnzine ot 
Architecture, richly adorned with Elegant Plates 
and with fine engravings; illustrating the most inter- 
esting examples of modern Architectural Construction 
and allied subjects. 


A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost. as well as the more expensive. Drawings 
in perspective and in color are given, together with 
Floor Plans, Costs, etc. 


No other building vaper contains so many new archi- 
tectural plans regularly presented as the SCIENTIFIC 
AMERICAN. Thousands of dwellings and other build- 
ings have been erected on the various plauswe have 
issued during the past few years. 


Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate bi ing or improving homes, or 
erecting structures of kind, have before them in 
this work an almost endless series of the latest and best 
exumples f30m which to make selections, thus saving 
time and money. 


$2.50 a Year. Single Copies, 25 Cents. 


Many other subjects, including Sewe 
Lighting, Warming, Ventilating, Decorating, Laying Out 
of Grounds, etc., are illustrated. An extensive Com- 
pendium of Manufacturers’ announcements is also 
given, in which the most reliable and approved building 

aterials, Goods, Machines, Tools, and Appliances are 
described and illustrated, with addresses of the 
makers, etc. 


e, Piping, 


The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectura] publication in the world. 


Bound Volumes of the whole work, from beginning 
in 1886 to close of 18%, may now be obtained at this 
office, or from Booksellers and Newsdealers. Price, 
stitched in paper, $2.00 per volume of six months’ num- 
bers. ‘'wo volumes per year. Forwarded to any address 


Including all the separate diagrams and engravings of 
construction details, each volume presents not far from 
one thousand illustratione. ‘lhe reading matter covers 
a large variety of useful «nd excellent subjects, inter- 
esting to every one. No architect, builder, contractor, 
engineer, or householder can afford to be without this 
splendid work. It is full of useful information, and its 
illustrations have a permanent value for suggestion and 
reference. It never grows old or useless. 


"The «afest way to remit is by Postal Order, Draftor Postal Note. Money carefully placed inside of 
‘envelopes, securely sealed and correctly addressed, seldom goes astray, but it is at the sender’s risk. Address all 


letters and make orders, drafts, etc., payable to 


MUNN & CO., Publishers, 361 Broadway, NEW YORK. 


~ [mproyement THE Orpen oF tHe Aag.’’ am 


‘Three New Model 


: Smith Premier !ypewr iters 


Nos. 2, 3 ann 4 


Many Imprspements Heretofore Overlooked by Other Manufacturers. 


Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., US.A. 


BRancH Offices IN TWENTY-NINE PrinciPAL CITIES IN THE UNITED STATES. 
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ENGINE Boilers and Machine Toolx. New 
& 5 and Second-hand. Send stamp for Raper 
‘Machinery & Supplies.” W. P. Davis, Rochester, N. Y. 


Exact size watches. 


IME 


“Addison” 
“Rugby” 

from its earli- 

est conception \ 

to the latest 

production— 

years of solid 

research— 


is Yours ~~ 


(ll se oo. 


Catalogue No. 62. 

with your address to 
The 

Waterbury Watch 
Co. 


Waterbury, Conn. 


JESSOP S18 ee eT 


W™ JESSOP &, SONS L2 9I JOHN ST. NEW YORK 


PRIESTMAN SAFETY OIL ENGINE 


“ Phenomenally low im cost of operation.”—Franklin Inst. 


NEITHER, Kerosene, NOT Gasoline 
NOR 

ENGINEER = 
Economical. Simple, Safe, Au 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 
PRIESTMAN & COMPANY, Inc. rTM i 
Front and Tasker Streets, = = Philadelphia 


ya USE OF POWER 


in Factory, Mill, Store, Office, 
Elevator, Creamery, or Shop— 
or on the Farm, the 


“CHARTER” 


is not now filling. It is also run- 
ning Boats, Well Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course it also uses Gas- 


— =5 oline. 
CHARTER GAS ENGINE CO., P. 0. Box 148, Sterling, Il. 


The Bartley Direct Running Saw Mill 


Most complete, compact, 
fl and substantial Portable 
me Saw Mill now on the 
market. Can be set 

up anywhere. 
Cuts all kinds of 
& lumber. Entirely 

self-contained. 
' No Close) wer. 
ee undreds in use. 

&™ Write for llustrated Catalogue. 

WM. BARTLEY & SONS, Mfrs., Bartley Station, N. J. 


DOES 
ANY- 
THING Sag 


PHOTOGR APHIC- 
m Pocket 
Kodak. 


Pocket Kodak, loaded for 12 pietures, 114 x 2, . 35.00 
Developing aud Printing Ontfit, . . . 1.50 


EASTMAN KODAK CO, 


Sample photo andbooktee ROCHESTER, N. ¥. 
Tor two a-cent stomps 


Columbia 


Pad Calendar 


The 


YOU NEED IT. 


A Desk Calendar is a necessity—most 
convenient kind of storehouse for mem- 
oranda. The Columbia Desk Calendar 
is brightest and handsomest of all—full 
of dainty pen sketchear and entertaini 
thoughts on outdoor exercise and sport. 
Occasionally reminds you of the superb 
quality of Columbia Bicycles an 

our need of one. You won't object to 

hat, of course. The Calendar will be 
mailed for five 2-cent stamps. 


Address Calendar Department, 


POPE MANUFACTURING CO., 
HARTFORD, CONN. 


PRINTING INKS. 


Tne SCIENTIFIC AMERICAN is printed with CHAS, 
KNEU JOHNSON & 0.’ INK, ‘Tenth and Lombard 
Sts., Philadeipnia. and 47 Rose St.. opp. Duane, New York 


